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ABSTRACT 
I conducted this qualitative research including data collection, data analysis and 
comparison analysis in a Casting and Jewelry Techniques course at Arizona State 
University for a whole semester. The purpose of this research was to explore the 
symbolic interactive meaning of metalworking to university students in metal courses, 
and if they had various learning needs to improve and enhance their metal art making by 
seeking their responses to the relationship between technical issues and concepts of their 
own artworks. The study results showed that the meanings of metalworking to students 
were craftsmanship, and a sense of accomplishment, and it related to their daily lives in 
career and presentation. Most of them focused on the degree of technical completion and 
forms of work rather than expressive concepts, and techniques were important in their 
works. I compared my findings in this study with my pilot study and James’s study in a 
sculpture studio class, and found some similarities in teacher’s philosophy and students’ 
metalwork meanings that included career aspirations, some peer interaction, technical 
concerns rather than concept formation, and process as serious play or the exploration of 
materials. 
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CHAPTER 1 
INTRODUCTION 
Motivation and Purpose 
 I studied in an arts program from third to ninth grade. I learned to sketch, 
watercolor, make sculptures, and so on. I really enjoyed art making and majored in studio 
art in undergraduate school. I first got in touch with metal in an introduction course of 
crafting at college. I was attracted to metal art making and continued to take introduction 
and advanced metal courses. After taking several beginning courses in my first two years 
at college, I realized that I was better in three-dimensional than two-dimensional art 
making, and chose metalsmithing as my concentration area for undergraduate and 
graduate school. After I stepped in the metals field, my eyes were opened wide, and I 
“drowned” in it. I finally found something that was amazing enough for me to stay with 
forever. Metal art making makes my life bright and energetic. I wondered if there were 
any others in the Casting and Jewelry Techniques course that felt the same way as me. 
Since I earned a Master of Fine Arts degree in Jewelry and Metalsmithing and sought to 
become an instructor in studio art, I was highly interested in studying college students in 
metal classes from the introductory to advanced level. 
One of the functions of art is using different media to express and communicate 
ideas and feelings (Tyler, 1949). To use metal as a material medium in art making also 
involves a lot of technical issues. If a metal artwork has a great concept and idea but is 
done poorly, it is difficult to express the concept and idea very well, and people will 
focus on its poor quality instead of the meaning of the artwork. Technique, a process of 
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completing a particular task, is a very important part in determining whether an artwork 
is successful or not. Techniques are essential parts of metal art making.  
My research investigated university students’ responses to technique and 
expression in metal work, and what their artwork meant to them. The purpose of the 
research was to explore the meaning of metalworking for university students in metal 
courses and if they had various learning needs to improve and enhance their metal art 
making. Seeking also investigated their responses to the relationship between technical 
issues and concepts in their own artworks. Metal art making had been researched less 
than other forms of art making. Discovering students’ responses in metal courses can help 
current instructors to reconsider and adjust their directions, content, and the proportion of 
technique and concept development of their instruction My research can also aid pre-
service teachers in preparing lessons for students in metal courses. 
Today, metal courses are still developing according to students’ needs, career 
tendencies, economic structure and more. Research into and literature about metal 
curricula is especially insufficient. Additional research will help teachers and school 
administrators develop and improve metal programs in education.   
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Research Questions  
1) What is the meaning of metalworking to students?  
2) How is their metalworking related to their daily lives?  
3) What are their initial expectations of metal courses?  
4) What are students’ concerns in technical issues and concepts of their own    
artworks? 
5) What are their successes and challenges in metal art making? 
6) What are the gender differences in their artworks?  
 
Literature of Studio Art  
Metal art making is considered a studio art and goes beyond applied arts to 
become a fine art because it involves materials to create artwork esthetically. Fine art is 
one of main areas provided by higher education in art and design. Fine art is considered 
to be the core of all art and design studies, and is not constrained by economic and 
industrial applications (Allison, 1989). A primary function of the Fine Arts Department is 
to provide opportunities for students to develop their image making potential. Fine art 
continues to emphasize painting and sculpture, but extends to printmaking, media studies, 
film (Allison, 1989), and metalsmithing. Michael (1980) mentioned that the national 
assessment study showed the best method of teaching conceptual aspects was through 
studio art experiences if students are highly involved.  
Students in studio courses not only learn how to produce artworks, but also some 
other benefits. Cohen (1988) stated that at the Center for the Study of Community 
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Colleges in Los Angeles, students conducted a national survey reporting that they were 
satisfied with their art courses. Compared with students in other curricula, they gained 
self-confidence, respect for other people, openness toward new ideas, employable skills, 
and awareness of alternatives in education and work. Allison (1989) mentioned that in the 
Fine Arts Department, many staff considered Fine Arts as a process for students to 
explore and discover a personal view that found its expression through a particular visual 
medium. Michael (1980) mentioned that the basis of most art programs was studio 
experience, but paradoxically, not so many artist- trained teachers seemed to understand 
this fact. He also stated that one of the art processes was skill in use of media. Students 
have to develop enough skill in working with materials in order to express their ideas in 
artworks.  
As teachers, we need to know students’ learning needs in studio art courses. 
Several researchers have investigated teaching and learning in studio art. McKenna’s 
study (2011) showed that students learned skills in making and thinking: 
• making meaning through concepts about art in culture and artistic,  
• dispositions such as risk-taking,  
• understanding multiple points of view, and  
• developing a work ethic in the first year of foundation studio art courses. 
Students’ learning needs included: assistance in making meaningful artwork, 
having been known by teachers, instruction of skills, a safe learning environment, and 
how to have a creative life. James’s (1997) study in a metal sculpture studio class at a 
university showed that the class was an open system that modeled and advocated artistic 
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creativity and provided constraints and opportunities for the student to construct 
knowledge. James (1996) stated that a metal class was a teaching and learning system; an 
instructor’s personality and philosophy influenced the nature of his/her class; students’ 
artworks were involved with creative process, aesthetics and critical process (their works 
as an effort of practice and critique); and classroom interaction showed the class to be a 
community of learners. Marsili’s adolescents’ clay sculpture study (2011) revealed that 
gender affected subject matter and the nature of material, clay, affected students’ final 
artwork due to difficulties in dealing with materials.    
 Studio art could be used in teaching graduate artist-researchers methodologies as 
well. Miller and Sullivan (2013) taught research methodologies relating to narrative 
inquiry and visual research approaches in a sculpture studio. In their case, they used art 
practice as strategies to lead students to think and create, and to present research not as a 
written page, but borderless and blank, multilayered and multidimensional.  
Specialists in art education have been active for many years. The fine arts are 
generally recognized as important aspects of past and present culture. However, they 
have never been placed in a major position in public school or educational research 
(Gehlbach, 1990), furthermore, even less the literature focuses on metalsmithing in art 
education (Chen, 2005). 
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CHAPTER 2 
CONCEPTUAL FRAMEWORK  
Symbolic Interactionism 
The conceptual framework of this study, symbolic interactionism, is a social 
theory that focuses on analyzing the patterns of communication, interpretation and 
adjustment through the meanings of symbols between individuals in order to understand 
the individuals’ interaction with each other within society (Blumer, 1969). Symbolic 
interactionists gather data by observing people in real situations (Charon, 1995). A 
notable scholar of symbolic interactionism is George Herbert Mead (1863-1931). His 
student, Herbert Blumer (1900-1987) developed the theory based on Mead’s theory. 
Symbolic interactionism focuses on the social interaction that takes place among 
persons, and how the social situation sometimes leads to individual action. Human action 
is caused by both social interaction and the results coming from interaction of the 
individual, depending on the situation they are in. It is the present, not the past. Human 
beings act according to what they think and how they define the situation they are in. 
Human beings’ action is not simply controlled by their past experiences, but also is 
influenced by the situation that is happening now. Human beings’ actions are 
unpredictable and involve choices they make.  
The concept that human objects are actually social objects is very important in 
symbolic interactionism. Objects are not only in physical existence, but they also socially 
exist. Through social interaction, they are isolated, catalogued, interpreted and given 
meaning. Human beings define a social object by giving it a name and meaning, and most 
importantly, understanding how it is used.  However, human beings change the definition 
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of an object according to how they use it.  
Human action was an important element that I observed in my study. A symbolic 
interactionist divides human action into separate acts in order to have a better 
understanding of them. Action happens in situations. Human beings are planners and use 
objects to achieve their goals. Each act starts with defined goals and ends with 
achievements, alteration or oblivion.   Mead’s four stages of the act are impulse, 
perception, manipulation and consummation (Figure 1). 
 
Figure 1. Mead’s Four Stages of an Act 
The importance of the third stage, manipulation, is that human beings have the 
ability to handle objects with a plan to use or change it in a creative way and become 
aware that object is a tool to be used in the situation in order to achieve their goals. Acts 
do not always end with consummation because human beings may start another act 
before an act ends. Human beings’ actions are not simply released in a situation. Actions 
are chosen by the actor who makes decisions (see Mead’s four stages: Figure 1). Charon 
(1995) mentioned that they are probably better described as a series of continuous 
CONSUMMATION: human beings end the act 
MANIPULATION: human beings use objects and act in the situation 
according to the goals that they already define   
PERCEPTION: human beings define their situation and seeking out objects 
that can be used to achieve the goals in the situation and overcome problems 
IMPULSE: human beings start the act in “a state of disequilibrium 
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definition of problem, goal, definition and manipulation made by human beings.            
 It is easier to find the choice of an act after dividing a human being’s action into 
separate acts. There are three sources that can explain a human beings’ isolated act: free 
choice, personality and social environment (Charon, 1995) (Figure 2).  
 
Figure 2. Three Causes that Can Explain a Human’s Isolated Act (Charon, 1995) 
Any act is affected by the individual’s decisions at that specific time and the 
decision is caused by the individual’s definition of the situation at that point, including 
goals, plans, social objects, future effects and related memories recalled and applied. Two 
things that influence the definition of the situation that the individual makes are 
interaction with self (thinking) and interaction with others. The future is a very important 
part of an individual’s definition of the situation, and the individual is goal-directed. In 
order to achieve the goals, an individual performs a sequence of acts according to his/her 
definition of the situation. The particular present has a different past, and a new present 
brings a new past and new future, such as that memory brings the past into the present 
and imagination brings the future into the present (Tillman, 1970).     
Social interaction also influences human beings’ definition of the situation. When 
human beings act toward each other, each act becomes a social object to the other person 
because the action of each person becomes a part of the situation that each actor is 
Free choice  
•  the individual 
wants to do it. 
Personality 
•  the individual 
chooses to do it 
because that is the 
way he or she is 
raised and 
educated. 
Social environment  
•  the individual 
chooses to do it 
because of society, 
social forces, or 
other people.  
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defining. Charon (1995) summarized the cause of human action as symbolic 
interactionism (Figure 3). 
 
Figure 3. The Cause of Human Action of Symbolic Interactionism 
 
Casting  
This course involved the study of metals. There are several ways to form metal 
and casting is one of them. The casting of bronze started around 5000 B.C, but the 
historical beginnings of lost-wax casting is unclear (Ammen, 1977; Hunt, 1980).  Sharr 
(1966) mentioned that Knight’s American Mechanical Dictionary listed bronze as one of 
the first metals for lost-wax casting as early as 2230 B.C. Lost-wax casting is a very old 
method and Mayan Indians used it to produce complex gold objects centuries ago 
(Kallenberg, 1981). The name, lost- wax comes from the French cire perdu: wax lost. 
The original phrase could better describe the processes of casting that an expendable wax 
Interaction	  with	  others	  or	  interaction	  with	  self	  including	  making	  free	  choices	  
De6inition	  of	  the	  situation	   Action	   Action	  by	  others	  or	  	  Interaction	  with	  self	  
Rede6inition	  	  Decision	  Action	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pattern was used to form a mold cavity and then the wax was melted to leave space for 
casting metal (Ammen, 1977).  
Lost-wax casting also was also known as investment casting (Hunt, 1980) and 
centrifugal casting. As early as 1809, centrifugal casting machines were mentioned in 
English patent records (Sharr, 1966). Lost-wax casting can use centrifugal force to carry 
molten metal into a mold and it can provide fine detail final casting product. Lost-wax 
casting is the main method to produce jewelry manufactured on a large scale in the 
United States because of its simplicity (Kallenberg, 1981). It is a perfect way to 
reproduce a form from a single original mold. It is especially useful for producing an 
object that cannot be formed by forging or machining, or when machining would be a 
waste of materials (Jha, Karunakar, & Pattnaik, 2013).  
The wax models are the heart of the jewelry industry. Wax modeling is easy and 
quick (Codina, 2000). There are two natural characteristics of wax. Wax can carry the 
most intricate details and the most elaborate twists and turns that you can invent, and it 
melts at a fairly low temperature without residue. Originally, metal smiths used bee’s 
wax for casting metals.    
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CHAPTER 3 
METHODOLOGY 
Qualitative Research 
My major method of this study was qualitative research. Qualitative research 
means any study that focuses on describing, analyzing, interpreting and giving meaning 
to a specific event, group of people or experiences in daily life (Anderson-Levitt, 2009; 
Gerson, & Horowitz, 2002; Wolcott, 1994). Qualitative methods focus on evidence from 
which one interprets the meaning of what is happening (Gillham, 2000, p. 10).  
Qualitative research is not suitable to test hypotheses or make generalizations, but it is 
good for generating hypotheses, insights, concepts or meanings (Anderson-Levitt, 2009; 
Stokrocki, 1997). Microethnography is one kind of qualitative research. It means a study 
that observes and describes meaningful human activities and interaction day-by-day and 
moment-by-moment in a particular group or event (Fitch, 2005; Streeck & Mehus, 2005). 
The two main methods of microethnography are interview and participant observation 
(Streeck & Mehus, 2005), sometimes augmented with video or audio recordings 
(Goldman & McDermott, 2007). Case study is another kind of qualitative research 
method. It focuses on describing, understanding and investigating problems to answer 
specific research questions on a particular individual, group or event in a real life 
situation (Gillham, 2000, p. 1; Roselle, 1996; Thomas, 2011; Woodside, 2010, p. 1). 
Thomas (2011) stated that two essential elements of case study were a practical subject 
and an analytical object (Ragin & Becker, 1992). The three main stages of my study were 
data collection, data analysis and comparative analysis (Stokrocki, 1997).  
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Data Collection  
The first stage was data collection. Data collection was the process of gathering 
and recording information in a diary that I needed for research. My data collection 
contained three sub-methods: interviews, participant-observation, and questionnaires.  
 To recruit participants was the essential part of my data collection. First I asked 
the instructor if he was willing to let me observe and collect data for my dissertation in 
his class. After gaining the instructor’s permission, I recruited students in the course to be 
my participants. In order to avoid my own bias or preferences in choosing participants, 
which could have caused me to risk missing any possible information, I asked all students 
in the course to be my participants. I explained to students what the participation process 
in the study was and asked their permission. It was voluntary and if they chose not to 
participate or to withdraw from the study at any time, there was no penalty; it would not 
affect their grade. Their participation involved questionnaires, including pre- 
questionnaire and self-art criticism, and interviews. They also had to allow the researcher 
to take pictures of their artworks. Interviews took approximately twenty minutes. Pre- 
questionnaire and self-art criticism took approximately fifteen minutes per person. They 
had the right not to answer any question, and to stop the interview at any time. I 
participated in observations during class periods and took pictures of their working 
processes. I also photographed the students without showing their faces clearly by taking 
pictures from their back or side. Their responses were confidential.  
 The results of this study might be used in reports, presentations or publications 
but their names will not be used (I used pseudonyms). The students’ participation helped 
complete this study and there were no foreseeable risks or discomforts to their 
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participation. After I finished my study, subjects were not able to review, edit or change 
my manuscript. Because my study findings and conclusion came from the data collected 
from different subjects, if a subject wanted to change my manuscript, he or she needed to 
see all the data and analyze it first, and then he or she would be able to suggest to change 
my manuscript. Under this kind of situation, a subject became a coworker, and not just a 
participant any more. Therefore, a subject was not able to review, edit or change my 
manuscript. 
 Questionnaires. There were two questionnaires. One was a pre-questionnaire 
(Appendix A) that was used to understand students’ initial understanding of metal art and 
their expectations in the metal course. The pre-questionnaire questions were “what’s 
metalsmithing?”, “Did you make metal sculptures before, and what kind was it?”, “Who 
is your favorite metal artist and why?” and “What do you expect to learn?” The pre-
questionnaire was given to participants at the beginning of the course, and the results 
provided information and ideas that I utilized to develop interview questions.   
 In order to understand the relationship between technique issues and expressive 
concepts of students’ artworks, I gave students a post-questionnaire (Appendix B) that 
was self-art criticism of their artworks in metal courses. I chose their second assignments 
because when they constructed the second project, they had already learned almost all of 
the techniques that the instructor taught in the course. I also photographed participants’ 
artwork as references. The questionnaire focused on participants’ description, analysis, 
interpretation, judgment, commendations and improvement recommendations of their 
own metal artwork. Description and analysis included shape and space arrangement, 
color harmony, integration of materials of materials and so on. Interpretation was about 
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symbols and ideas of artwork. Judgment was a way to determine the value of their pieces 
from aesthetic reasons: imitative or representational, formalistic, expressivism, 
functionalism and craftsmanship. Commendation asked what was successful about the 
piece. Recommendation was related to how students would improve their works. 
 Interview. Before starting the interviews, I explained the process to interviewees 
again.  Their responses to the interview were used in my study. I audio recorded the 
interviews with an MP4 recorder. The interviews were not recorded without their 
permission and they also could change their mind after the interview started. I kept the 
recording files on my personal computer and hard drive for three years.  
Participation was one way to build rapport and after a few weeks of working with 
subjects, sometimes a new relationship was established (Spradley, 1979). A part of my 
data collection was participant observation. My participant observation was an 
opportunity to establish rapport between participants and me. Through the process of 
participant observation, participants knew who I was and saw me around the class. I 
especially tried to produce some artwork in the class as well, and sometimes we even 
shared our works and experiences with each other.  
My open-ended questions guided the major direction of the study and, depending 
on the given responses, additional questions emerged. My interview started with 
introductory questions about a participant’s art background such as art experiences before 
college, and then the interview turned to follow-up questions about art making, including 
favorite materials, forms and themes, motivations and inspirations. My interview 
questions focused on participants’ backgrounds, what metalworking meant to them, their 
experiences in art making, and their anticipation and expectations of learning metal art 
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making in metal courses. Participants’ backgrounds included their concentration and 
family influences on their art learning. What metalworking meant to them included the 
motivation for taking metal courses and the position of their metal artwork in their lives. 
Experiences in art making were related to any information about art making, such as their 
favorite medium and art form. Anticipations of learning metal art working in metal 
courses included their opinions of the learning environment, curriculum development, 
and instructor’s instruction. I did not limit the interview questions within this focus. After 
my initial questions, I asked follow-up ones based on the responses I received. 
Using many “why” questions in an interview can lead to an intellectualized 
interview because it might evoke memories as well as the reasons and explanation for 
why something happened (Kvale, 1996). In order to elicit spontaneous responses, I asked 
“why,” “what,” and “how” questions instead of “yes or no” questions. My main role in 
the interview was being a listener. In order not to give participants the feeling that they 
were being investigated, I shared some of my similar experiences with the interviewee to 
smooth out the interview processes. I also rephrased the response of the interviewee if I 
did not quite understand their answers. I had participants’ contact information. If I had 
unclear information that needed to be confirmed with the interviewees, or there was a 
need of a second interview, I always contacted them to ensure my collected data was 
effective and accurate as possible.               
I chose to use an MP4 player with an audio record function because its the size of 
a business card. I preferred to use a small size audio recorder on the table instead of a 
standing video camera to make the interview situation more like a personal chat. It 
provided a relaxing interview situation for the interviewee. In contrast to observation, the 
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interview provided a path to discover motivation, meanings and experiences of 
individuals that are not easy to obtain from observation (Gerson, & Horowitz, 2002).       
  Participant observation. Participant-observation techniques provide a direct way 
for the researcher to collect information from individuals about group behavior, and it is 
also a way to observe the interaction and communication between each other in the 
group. Interviewing offers a path to uncover individuals’ experiences, perceptions, and 
the relationship between their actions and experiences (Gerson, & Horowitz, 2002). The 
first step of participant-observation is to choose a specific group or place to study 
(Gerson, & Horowitz, 2002). Participant Observation is a method systematic recording 
times and what happens. 
I observed Casting and Jewelry Techniques, a course at Arizona State University. 
Asking the instructor’s permission was the first step. After the instructor introduced me to 
the whole class, I started my participant observation. My participant observation in the 
class was non-obtrusive. I did not intervene in the instructor’s lectures and 
demonstrations.  
During the field work, writing down my first impression, taking notes including 
dates and times, and photographing and recording actions among participants were 
essential methods. I observed every demonstration, project critique, and students’ work 
time and conversation during the semester. 
A main purpose of participant observation was to observe the participants’ 
interaction with materials, the instructor and each other within the metal course 
community. Interaction is the action and complexity that occurs between different human 
beings. In order to limit the misunderstanding of interactions between individuals in this 
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study, it was important to know what interaction was, and why and how it happened, also 
known as symbolic interactionism.  
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Data Analysis 
The second stage of my study was content analysis. Content analysis was a process 
to find meaningful patterns of behavior (Stokrocki, 1997). After interviewing, I analyzed 
the transcripts of the interviews by choosing categories and coding the interviews. Each 
category presented a meaningful action/behavior or idea. In this study, I developed the 
categories according to the interview questions that I designed. My coding categories 
were art making technique, interpretation of art work meaning, student background, and 
anticipation, and I gave each category an icon for quick reference, such as below in Table 
1. In order to avoid the self-fulfilling prophecy that researcher has set labeled categories, 
I did not limit the coding to the existing categories. I paid attention to see if there were 
any other emerging categories, and I added them to my coding categories.  
Table 1. 
Coding Chart 
Coding Chart 
Category  Concepts 
Art making  
Materials, technique, form, style 
Interpretation of Artworks  
Interpretation of their artworks 
Background  
Individual information and experience in art 
making   
Anticipations  Any information about expectation of metal 
course, such as learning environment, curriculum 
development and instructor’s instruction  
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I analyzed the transcripts of the interviews based on my coding categories. If 
participant’s responses were related to one of the categories that I designed, I put the icon 
that represented the category in front of the response (Appendix C).  
This process helped me have a quick view of participants’ responses and find the 
information. After coding, I compared the results of each category to see if any pattern 
appeared, and explained the significant interview result under the coding. Then I 
provided a concise summary. The coding process assisted in making conclusions about 
the data. For the questionnaire, I compared students’ responses to each question to see if 
any pattern appeared and provided a concise summary as well. 
An individual’s action with others involved decisions made under their definition 
of the situation. After understanding that the whole process of human beings action was 
according to the goals that they wanted to achieve, during observation, I paid attention to 
their interaction with information, materials and each other or their beliefs, and tried to 
understand them by analyzing the goals behind their action. 
Based on my data analysis, I wrote conclusions to answer my research questions: 
“What is the meaning of metalworking to them?”, “How is their metalworking related to 
their daily lives?”, “What are their initial expectations of metal courses?”, “What are 
students’ concerns in technique issues and concepts of their own artworks?”, “What are 
their successes and challenges in metal art making?” and “What are the gender 
differences in their artworks?”.   
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Comparison Analysis  
 The third stage was comparison analysis. Comparison Analysis was a process to 
compare research with other related literature, theory or study (Stokrocki, 1997). Through 
the comparison analysis with other research, I found similarities or differences between 
my findings. I also explored some emerging information or issues I did not discover in 
our research, and it helped me to improve our future research. 
I compared my study with “The construction of learning and teaching in a 
sculpture studio” by Patricia James (1996). James’s study focused on a college- level 
introductory metal sculpture studio class that contained a complex interactive 
sociocultural system with environment, personal characteristics, course structure, and 
social interactions. Her findings were that the class as a learning and teaching system: the 
professor is a model of engagement, student sculpture is a focus of practice and critique, 
and the class is a community of learners. James’s study provided researchers with an 
understanding of a particular group of people who were taught and learned art making in 
a specific context.       
I also compared my new findings with my pilot study “Illuminating a life by 
metals: a qualitative research of students of a metal class.” This research focused on the 
students who attended “Advanced Metals and Mechanisms” course in Arizona State 
University and the artworks that they created in the class. The purpose was to seek the 
meaning of metalworking to them, and if metalworking was related to their daily lives. 
There were three findings in this study. First, the meaning of metalworking to them was 
that they could express their ideas in metal art making, and seek satisfaction and success 
from a completed artwork. In the second, there were not many clear patterns showing that 
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their metalworking was related to their daily lives. Their favorite theme of their 
metalworking didn’t tightly connect to their lives but it was a very clear finding that they 
all were concerned to have a job related to art after graduation. Lastly, a basic 
requirement of their projects was mechanism attachment. A mechanism is an instrument 
that is designed to perform and transform the input forces into output motion, such as a 
bicycle. The mechanism movement of the projects was an important element to express 
the meanings and ideas of works. If the projects totally could not move, the projects lost 
some integrity. Even though there was still a room for students to improve the 
mechanism attachment of their projects, basically the mechanism attachment still worked 
well. The other techniques of metalworking applied to their artworks were “took care” 
and “completed well.” Hence, the mechanism movement was not down perfectly but it 
didn’t make a great influence on the expression and meanings of their works.  
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CHAPTER 4 
CONTEXT 
“Casting and Jewelry Techniques” was an intermediate level course that met 
twice weekly at one-thirty to four-twenty on Monday and Wednesday. The class was a 
seventeen-week long course in spring 2013 at Arizona State University.  
 The metal studio was located at the Art Warehouse inside ASU Tempe campus. It 
was a one-floor house. Next to the entrance to the metal studio, there were sixteen 
jewelry workbenches for students attending metal courses, and the other eight remaining 
work benches for graduate students were at the inner part of the studio. The area between 
these two masses of workbenches contained different sorts of tools and equipment, 
including hammers, anvils, stakes, surface plates, polishing and buffing motors. One big 
soldering station was next to the tool area, and, there was a small soldering station 
between each two jewelry workbenches. The metal studio contained two small rooms, 
one for casting and another one for certain specific techniques like etching and 
enameling.            
 
Course Description 
 This course, “Casting and Jewelry Techniques” was an intermediate level course 
with prerequisites; one must be art student and have taken “Introduction to Metals and 
Jewelry” course with C or better grades. It offered a progressive, hands-on introduction to 
the techniques of lost-wax casting, stone-setting, mold-making, and a series of non-
traditional casting methods. Through a series of introductory assignments and technical 
exercises, students were introduced to a broad range of casting processes, progressing 
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from the simple to the more complex. This class was highly structured with 
demonstrations and instructions, and required a great deal of effort and work time outside 
of class.   
 
Participants 
Instructor. The instructor was devoted to making jewelry and casting metals for 
more than fifteen years and has exhibited his jewelry art in over sixty juried festivals and 
exhibitions around the country. He formerly taught as a TA at ASU for three years, at 
NYU for one year, and moved back to Arizona to be a program director of metals at 
Phoenix Center of Art for seven years. 2013 was his first year at ASU as a visiting 
assistant professor. His general teaching objectives were to inspire and invigorate the 
students’ curiosity and passion for learning in jewelry and metals. His goals were not 
only to teach the fundamental techniques and processes involved in the discipline of 
jewelry and metals, but also to develop students’ critical thinking, and to help students 
develop their problem-solving skills. As a teacher, he wanted to help his students, at all 
levels of experience, find their own direction in becoming successful artists. The main 
practices the instructor used in the casting course were hands-on demonstrations, 
including introduction of techniques, safe use of tools and equipment, and one-on-one 
guidance to problem-solving according to students’ needs and conditions (from the 
interview with the instructor).  
The instructor shows his teacher philosophy on his website 
(http://johntzelepis.com):   
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He encouraged students to look at contemporary art both in publications 
and in galleries/museums and to work hard and push the boundaries of each 
assignment.  He preferred creating a healthy learning and working environment 
for his students. During his several years of teaching, he has accumulated a great 
variety of resources to guide students with whatever technique, form, or style they 
choose to pursue and learn in an academic environment and also post-graduation. 
In evaluating his teaching methods, he felt successful if a student had 
learned new techniques and processes, had developed the ability to think critically 
about their own work and the work of others, and had improved his/her problem-
solving capabilities. He believed it was also important for an instructor’s own 
growth to listen to student feedback while helping them achieve these goals. He 
intended to learn new techniques and skills by attending workshops and 
conferences in order to continue to develop and improve his teaching. This self-
enhancement process would acknowledge him to tryout new approaches for 
current assignments, create new assignments, and develop new courses. The 
instructor enjoyed teaching for reasons such as the interaction with students and 
the satisfaction of watching them succeed. Teaching was a very important job in 
the community and through it he intended to lead, guide, and mentor his students 
in helping them achieve their academic and professional goals. He wished and 
desired to bring out his students a passion for learning, as well as the work idea, 
concentration, and commitment that were needed to excel as an artist or 
whichever path they chose to follow (http://johntzelepis.com/teaching-
philosophy/).  
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Students. Nine students in this study included one Art Education major, one 
double major in Art Studies and Business, and seven Art Studies majors. Seven students 
were female and two were male.  
 
Casting methods 
  Lost-wax casting. Processes of lost-wax casting are making the wax model, 
spruing, calculating metal, investment and casting. In the class, the first step was to make 
a wax model (Figure 4). This wax model could be burned away to form a negative mold 
into which molten metal was forced. There were varieties of waxes including wire, sheet, 
carving, sticky, sprue, melted and soft wax, and different companies had their secret 
commercial formula to make them. Basically, these waxes were made of viscous fluids, 
resins and fillers. Viscous fluids were extracted from a variety of waxes including 
beeswax, paraffin, carnauba wax, candelilla wax and synthetics such as montan wax. 
Different formulas created different wax characteristics. Each type of wax had its own 
characteristics for different types of work. For example, soft waxes were not as hard as 
carving waxes and they were like modeling clay that could be bent easily. In order to find 
suitable wax, a student needed to try and experience them.  
 
Figure 4. Wax Model of my Ring  
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Wax melts easily. An alcohol lamp heats waxes for joining multiple pieces 
together. There were several tools for modeling with wax, including heated metal tools, 
files, wax burs and so on. Different shapes of heated metal tools were used to work with 
wax. Files and sandpaper were used to make a smooth finish, and spiral wax blades were 
for cutting. All marks on the surface of wax model would reproduce in the metal. To 
make the wax model as close as possible to the final design saved a lot of time later for 
filing and finishing the metal work. 
The second step was to attach sprues to the wax structures. The sprue held the 
wax structure in position and formed a channel for molten metal to reach the pattern 
cavity. Sprues attached to the thicker section of the wax structures. Multiple sprues were 
used if the pattern had several thick and thin sections. It was important to make sure that 
all the pieces were attached to sprues at an angle no greater than forty-five degrees.   
The third step was to calculate metal. This process was to determine how much 
metal was needed for the casting. We weighed the wax and sprue and multiplied that 
weight by the specific gravity of the metal to be used in the casting, and then added fifty 
percent of that back for the sprue button. For example, 1.85 (wax) multiplied by 10.41 
(sterling silver specific gravity) equaled 19.26 grams, and then added 50 % of 19.26 
grams. The total grams were how many grams of metal needed for casting. For example: 
copper’s specific gravity is 8.96. Fine silver’s specific gravity is 10.49. Sterling silver’s 
specific gravity is 10.41. Yellow brass’s specific gravity is 8.5.  
The fourth step was investment. It was important to choose an appropriate flask 
for the casting project. It must have a minimum of a quarter-inch of investment above the 
wax structure and a minimum of three-eighth inches of investment between wax structure 
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and the wall of the flask. Use wax to mount the sprue and check that the sprue button was 
melted firmly in place (Figure 5). The red wax connected to the blue wax ring was sprue. 
  
Figure 5. Sprues 
Mix investment by putting water in a rubber bowl first and then slowly pouring in 
investment compounds. After mixing, place bowl in the vacuum. Vacuum is used to 
remove air bubbles out of the investment. Then pour investment into flask slowly 
between the side of flask and wax model. Place the flask in the vacuum to remove air 
bubbles once and then place it to the side at least ten minutes to dry. It was good to write 
initials and the weight of metal on the top. Wait at least one hour before burnout and then 
put flask into a preheated 300°F kiln with sprue facing down. Gradually increase 
temperature to 1350°F and hold for two to four hours. Finally lower temperature to 
1000°F until ready to cast.              
The last step was centrifugal casting, a process to cast and finish. Place the flask 
and crucible with pre-measured metal in the cradle of centrifugal casting machine. Make 
sure crucible, black plate and sprue were all connected to each other. Heat the metal until 
liquid state, lift the torch, and close the cover of centrifugal casting machine to make the 
Sprue 
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machine spin (Figure 6). When the machine was spinning, it forced the melted metal into 
flask. After one minute spinning, the flask is placed to the side to cool, quench it in water, 
and find the casted pieces.  
 
Figure 6. Centrifugal Casting (instructor melted metals with a torch inside the crucible)  
Cut the pieces from the sprue and file the sprues off (figure 7). The last part was to set 
stones, sand, and polish the pieces for a fine finish. 
 
Figure 7. A Casting Metal Ring with Metal Sprue  
The advantage of lost-wax casting is the creation of fine detail and texture that 
you achieved by carving and building wax. Wax is easy to fix by melting it and then 
Torch 
Crucible 
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rebuilding it if you mess it up. It is good for a small series of pieces. But lost-wax casting 
is limited for large dimensional pieces.      
Cuttlefish casting. Cuttlefish casting is a centuries-old process that uses the soft 
internal shell of a cuttlefish to make a mold for casting. Cut the shell in half lengthwise 
and flatten the face of soft side by sanding with sandpaper or by rubbing the shells 
together. When halves were together, you should not see any light through them. Start to 
make the form by using something that was solid enough to scratch and carve into in the 
thickest part of the cuttlefish. Carve the form you wanted in the position around half-inch 
down from the top, and this half-inch area was for cutting a funnel shape sprue. After 
carving, cut a funnel shape sprue leading down to the form on both halves and slice thin 
vents leading from the form to the top of the mold to allow for the exhaust of air and 
combustion gases when the molten metal enters the mold. Clean the mold with a soft 
brush and tie two halves together with binding wire or masking tape. Now the mold was 
ready for casting. It is different from lost-wax casting, the amount of metal to fill in the 
mold is guessed. Heat the metal until liquid state and pour it into the mold. The metal 
should be poured into the mold at the lowest possible temperature. Metal that is too hot 
will burn the mold and cause a loss of detail in the mold. After a cooling period of fifteen 
minutes, the metal piece is ready to take off from the mold (Figure 8). Cut the pieces 
from the sprue and file the sprues off to do the finish of perfecting the piece.   
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Figure 8. Cuttlefish Casting  
The advantage of cuttlefish casting is a quick and fairly accurate process. The 
disadvantages are that is limited by the thickness and overall dimensions of a cuttlefish 
shell, and there is only one casting obtained from each shell. It is not a suitable method to 
use when dealing with fine detail surface. Even if it lacks detail, the casted piece is offset 
by the natural complex texture produced by the cuttlefish shell.   
 
Assignments 
 The Casting and Jewelry Techniques course had three assignments: cast rings, 
multiples, and family crest. Three of the projects were pretty open. Students said 
something about themselves through their pieces, such as a passion for a favorite art 
style, art motif, art form, artist, a hobby, a special memory, a love of science or nature 
and so on. There were other minor techniques such as soldering, wax lathe and 
burnishing, taught in the classes; students applied these suitable techniques to complete 
their pieces.      
 
 
vents 
funnel 
shape 
sprue 
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Safety Concerns 
 Metal art making involved techniques that dealt with tools and equipment that 
might cause harm and injury. Safety had high priority in the metal studio. Students had to 
obey and memorize these rules as follows. 
The first aspect dealt with wearing proper clothing. Students should wear cotton 
shirts instead of synthetic materials because synthetics catch fire easily and burn quickly. 
A lot of sharp or heavy tools, such as saws and hammers, were used in the process of 
metal art making.  To avoid being hit by these tools, students should not wear open-toed 
shoes in the studio. Safety glasses must be worn to protect eyes from dust or accidents 
when working with most tools and while operating machinery. Students kept long hair 
tied back at all times and loose clothing was tucked in or tied back when possible.  An 
apron was recommended. When using chemicals such as patinas, proper ventilation and 
rubber, students must wear gloves.  
The second aspect concerned rules of safety. In order to know where the safety 
equipment was, students needed to take note of the fire extinguishers, eye wash stations, 
fire alarms and exits. If students got pickle [sodium bisulfate] on herself or himself, they 
needed to rinse it off with water and use baking soda to neutralize the pickle on their 
clothing. Students should not use tools or machinery until they had been instructed on 
their use and safety. They should not put hot metal in the pickle because it causes 
dangerous fumes. If students feel uncomfortable about a piece of equipment or tool, they 
should ask for assistance. When using machinery, they needed to make sure materials 
being used were secured and clamped down. When using torches, they needed to turn on 
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the gas first, then the air. Students had to be aware of their surroundings and pay attention 
to potential hazards around them, like other people, tools and machinery. 
The last aspect was proper cleaning-up of the jewelry workbench station. Students 
needed to put all the tools they used back in the original places. Before leaving a 
workstation, students needed to turn off all gas, air lines and pickle pots.  
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CHAPTER 5 
FINDINGS  
My findings included pre-questionnaire expectations, post questionnaire 
(student’s self art-criticism), participant observation and students’ interviews. Pre-
questionnaire results showed that all students have basic knowledge about metalsmithing, 
and only one student did not have experiences in metal sculpture and jewelry in the past 
but was motivated to learn more in metal work. Post questionnaire results indicated that 
there was no clear pattern that appeared on the description, analysis and interpretation of 
student artwork, and most students evaluated their works as formalistic and needing 
improvement in their techniques. Students’ art orientations predominantly were 
mechanical. Participant observations included first impressions, overall observations, 
overall critique observations –generally technical. Student interviews were coded by six 
main categories: background, art making, metal art making, interpretation of artworks, 
anticipations, and career.  
 
Pre-questionnaire  
 My findings covered results of pre and post questionnaires; I used the pre-
questionnaire to understand students’ initial understanding of metal art and their 
expectations in the metal course. The four questions in the pre-questionnaire were “What 
is metalsmithing?” “Did you make metal art works before, and what kind was it?” “Who 
is your favorite metal artist and why?”, and “What do you expect to learn from this 
course?”  
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What is metalsmithing? Responses on the definition of metalsmithing were “the 
acts and processes of creating objects,” “crafting sculptures,” and “[making] jewelry and 
tools.”   
 Why did you take this course (Casting and Jewelry Techniques)? Only one 
student answered that he visited the instructor to understand what they would learn and 
do in this course before registering. After he had a brief understanding of the course and 
thought that he was able to handle it, he asked the instructor’s permission to register in 
the course. He actually took casting because he wanted to specifically to relate metal to 
his pipe making. Most participants had experiences in metal sculpture and jewelry in the 
past, and only two of them tried both large and small-scale metal sculpture. In other 
words, eight out of nine participants had some metal working experiences with small or 
large pieces, either jewelry or sculpture.  
 Who is your favorite metal artist?  Only one participant answered that she loved 
the Art Nouveau jewelry designed by Louis Comfort Tiffany. Art Nouveau jewelry is 
different from traditional fine jewelry that was as a setter of precious stones, such as 
diamond. It is more like jewelry art that is motivated by an artist- designer with 
inspirations. She loved that Tiffany’s great skill used to craft amazing natural forms such 
as plants, inserts and figures. The rest of the students indicated that they didn’t have a 
favorite metal artist. Although they did not have a favorite metal artist, some of them had 
favorite artists in other media, such photographer Sally Mann and painter Salvador Dali. 
 What do you expect to learn? Participants in this course all shared their desires to 
learn how to cast in metal and enhance their other skills in metal work. Only two out of 
nine participants indicated more process details, such as increasing skills with carving 
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wax, bringing personal designs into three dimensions successfully or making multiples 
items.  
 
Post- questionnaire (students’ self - art criticism)  
Art criticism is a method of talking or writing about individual art works 
(Anderson, 1993). The main goal of art criticism is to understand and appreciate art 
works in depth (Feldman, 1972, p. 612). I asked students to write self-art criticisms’ to 
have a better understanding of their work and to seek the relationship between technical 
issues and expressive concepts and ideas of their artworks.  These students’ self-art 
criticisms focused on the second assignment named “multiples” in the course. The project 
objective was to design and create a piece of jewelry or sculptural object containing 
several similar parts using the lost wax casting or alternative casting process. The 
instructor made this project pretty open and students were free to create whatever they 
wanted with this “multiples” concept. The objective of the project was for students to 
create an original piece and then use the original piece as a component to make and 
develop their multiples. For example, Cliff made a series of scorpions [a wall decoration] 
(Figure 9). He cast a real scorpion [organic material burnt out] in bronze. He used the 
bronze scorpion as a model to create a rubber mold that was used to duplicate as many 
other scorpions as he wanted. He used the original scorpion as a component to develop 
his multiples project. After he had several wax scorpions, he started to add different 
details to them. His project ended up with three scorpions; the first one was the original, 
the second one had three tails, and the third one had wings. He also created scientific 
names for the new species. 
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Figure 9. Rare Desert Specimens by Cliff [wall decorations] 
In order to understand art works, it is essential to find different ways to look at 
and think about them. The six categories of self- art criticism in this study were 
participants’ description, analysis, interpretation, judgment, commendations and 
recommendations of their own metal artwork.  I borrowed four categories from 
Feldman’s (1972) four stages of art criticism: description, analysis, interpretation and 
judgment (p. 635). I added two additional categories: commendations and 
recommendations. These categories are important to students for improving techniques.  
• Description was a report of an artwork’s subject matter to explain what it 
was.  
• Analysis, study of form relationships, included shape and space 
arrangement, color harmony, integration of materials and so on.  
• Interpretation was the process of determining meaning in the feelings, 
symbols and ideas of the artwork.  
• Judgment was a way to determine the value of their pieces from these 
aesthetic reasons: imitative or representational, formalistic, expressivism, 
functionalism and craftsmanship.  
• Commendation focused on what was successful about the piece.  
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• Recommendation was how students could improve their works. 
Description. Description was a process of taking account or narrating what was 
immediately presented to viewers, and all person agreed with it (Feldman, 1972). The 
description part of student’s self-art criticism was about subject matter, dominated lines, 
shapes and colors, and major textures. What was most obvious was the first thing that 
should be mentioned in a description of art works (Feldman, 1972), and it was subject 
matter. Students’ subject matter included natural, organic and geometric shapes, and 
gems in rings. Three out of nine student works, Bertha, cliff and Hillary, had natural 
subject matter including twigs from an Ocotillo (a desert plant), scorpions, and tree 
branches. Three out of nine student works were of abstract subject matter: Ella’s was an 
abstract form from nature, sand, named Sand Shapes [wave forms], and the Gill’s and 
Fanny’s works were naturally occurring organic forms [I named it pendant and bracelet 
(Figure 10), and linear form jewelry set (Figure 11)]. Andy’s and Debby’s works had a 
geometric subject matter [pendant (Figure 12) and mini sculptures]. Only Irene directly 
named her subject as rings [gemstone rings]. 
  
Figure 10. Untitled by Gill [Pendant and Bracelet] 
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Figure 11. Untitled by Fanny [Linear form Jewelry Set] 
 
Figure 12. Untitled by Debby [Pendant]  
Line. The dominant lines of the student work were nearly equally divided with 
five student including Cliff, Ella, Gill, Hillary and Irene, works featuring curved lines, 
and four straight lines including Andy, Bertha, Debby and Fanny. Five students, Bertha, 
Ella, Fanny, Gill and Hillary, had organic shapes. Two students combined both organic 
and geometric shapes as the focus of their work, and the other two had geometric shapes 
dominant in their work.  
Color. Because they were all metal works, the dominant color of the work was 
metallic. Four students, Andy, Debby, Fanny and Irene used silver in the casting process. 
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When students described the color of silver, Bertha and Fanny called it “white”. Ella and 
used copper. Three student works were dominated by two colors. Bertha’s was dominated 
by dark earth and silver colors, Cliff’s were dominated by bronze and black, and Hillary’s 
were copper and silver.  Only Gill’s work had three colors: black, bronze and silver. Even 
though some student works were dominated by more than one color, silver dominated six 
out of nine student projects. In other words, there were only two student works that were 
not dominated by silver color that were Cliff and Ella.    
Surface. Most student work had a smooth surface. Even though some of them had 
repeating textures (see Figure 13) shown on their works, the surfaces were still smooth. 
For example, Irene had braided lines repeated on her work, and the surface of the braided 
lines was still smooth (Figure 13).      
 
Figure 13. Untitled by Irene [Gemstone Rings] 
Analysis. After describing the jewelry and sculptural object subject matter, the 
next part was to uncover how the pieces were organized. This category focused on the 
formal and technical qualities. Formal qualities were about element arrangements and 
color relationships. In shape arrangement, there was no particular characteristic that stood 
out on all students’ works. Half of the work was symmetrical, such as the scorpion piece, 
and the other half was asymmetrical, such as the Sand Shapes pieces (Figure 14).  
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Figure 14. Sand Shapes by Ella [Wave forms] 
In spatial arrangement, Cliff’s, Gill’s and Irene’s works were overlapping shapes. 
Andy’s and Debby’s works were arranged in perspective. These two works were both 
three-dimensional geometric triangle shapes. For example, the lines and shapes of the 
mini sculptures looked like a perspective drawing when viewed from a particular point of 
view (Figure 15). Most of the students did not apply any patina to the metal, and kept the 
original metal color. Therefore, in color harmony, six out of nine works were 
monochromatic. Two of them included gem colors set on their works such as Gemstone 
rings by Irene and Sand shapes by Ella. 
 
Figure 15. Untitled by Andy [Mini Sculptures]  
 Technical qualities were methods of construction used. The main method of 
construction was lost-wax casting, depending on each works needs. To complete the 
projects, other techniques used were soldering, stone setting (tube setting and burnish 
setting), and “patination” (patina is a tarnish that forms on the surface of metal and refers 
 41 
 
to changes in colors). Most students used silver to cast their pieces because their pieces 
were wearable, and silver did not make skin change colors when wearing.  Even though 
students used different techniques to protect their works such as polish, wax finish, steel 
shot tumbling, the results that they wanted were to prevent from oxidation. More than 
half of the students including Bertha, Debby, Ella, Fanny, Gill, Hillary and Irene, made 
wearable pieces.            
Interpretation. Interpretation in art criticism was a process to express and 
discover the meanings of a work, including feelings, symbols, and stories (Feldman, 
1972). Andy, Debby, Fanny, Gill, Hillary and Irene named their works as untitled. Three 
students named their works based on the themes of their works. For example, Bertha 
named her works as “ botanical ring’’ because she cast twigs from the Ocotillo and other 
plants into metal, and attached them to rings (Figure 16). The name was associated with 
the subject matters of the works.  
 
Figure 16. Botanical Rings by Bertha  
All students had their own ideas that the works expressed. Andy wanted to 
express his connection to how things work, and how geometry relates to everyday. He 
used the triangle as an element to build pyramids. Bertha’s works showed defensiveness 
and isolation. Her twig shapes were meant to keep others from touching them. Cliff 
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wanted to express Curiosity. His works contained three scorpions that didn’t actually 
exist in nature, as no scorpions have three tails or wings. Debby had no intended 
meaning. Ella wanted to show freethinking, so she used abstract forms. Fanny wanted to 
express calmness by using parallel tubes. Gill expressed a darkness and rough feeling 
from her works, and her pieces were not the conventional type of pretty that could be 
found in most jewelry. Hillary wanted to capture the fluid feel of nature and her ideas 
from tree branch pendants (Figure 17). At the top of the pendants, the bail had a spiral 
pattern meant to mimic the circular feel of organic forms. Irene showed her personal 
preference through the appearance of a ring that she liked.   
 
Figure 17. Untitled by Hillary  
Andy, Fanny, Jill and Hillary had the same concept of exploring forms. Bertha 
and Ella made ornaments with natural shapes from desert plants and sand waves. Cliff 
wanted to provoke the imagination, and to question the validity of how much we know 
about science. He made scorpions that didn’t actually exist in nature, by creating 
scorpions that have three tails or wings. Debby’s inspiration came from architectural 
forms. Irene’s concept was to make a gift for her family and friends.  
Interpretation also involved symbols. Andy, Debby, Fanny, Gill and Hillary had 
no symbols on their works. Irene made rings with tube settings, as gifts for her family and 
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friends, had stones as symbols on her pieces. Some stones had their own meanings. 
Topaz symbolizes friendship and turquoise symbolizes well wishes, good health and 
hopes for future prosperity. Ella used stone as a symbol as well. She used Aquamarine, 
the birthstone of March, on her pieces. Bertha used spikes, thorns, prongs, claws and 
needles as symbols of defense and hurting or pain on her works. Cliff used words as 
symbols, by featuring Latin and Greek terms commonly used in Etymology. For 
example, He used real scientific terminology (centruroides sculpturatus is the Arizona 
bark scorpion) to create made up names for his mutant and manticore scorpions, such as 
centruroides multumura and centruroides hymenoptora (Figure 18). 
 
Figure 18. Name of his Creatures by Cliff 
Judgment.  An artwork needed to be valuable for specific reasons. Judgment is 
about why an artwork is important or significant, or why people appreciate it.  Students 
evaluated their works by the following five categories: imitative or representational, 
formalistic, expressivism, functionalism and craftsmanship. Some students evaluated 
their works as more than one category. More than half of the students evaluated their 
works as formalistic. As a formalist, successful design relationship between elements 
such as color, shapes and space are essential, and it was not necessary to be geometric or 
organic styles (Feldman, 1972).  
Andy, Bertha, Cliff and Hillary valued their works as imitative or 
representational, which meant they accurately described their subject matter. Cliff, Gill 
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and Irene evaluated their works as functionalism. Functionalism means that the artist 
intended his/her work to be useful, for religious, educational or propaganda. They 
evaluated their works as functionalism because one of them was wall decoration, and the 
other students made wearable jewelry. Andy Gill and Hillary valued their works based on 
craftsmanship and were concerned that their work was made well. Gill said that the rivets 
in her piece were well-placed and stable, and the whole piece was neatly cleaned up and 
patina was applied well. Hillary said that her work was consistent because she tried to 
capture the asymmetrical form of nature in her branches.    
There was only Bertha evaluated her works as expressivism, which means, “the 
artist conveyed ideas, feelings effectively, intensely and vividly” (Feldman, 1972). She 
judged that her pieces were compelling subjects (Twigs) because the forms conflicted 
with the traditional use/function of jewelry, making them uncomfortable or impossible to 
wear.  
Commendations. Commendation is about what is successful in their works. This 
also touched on judgment. Most of the students thought that the forms of their pieces 
were successful for the following reasons: nice sense of form, they were organic and 
flowed easily just as she wanted them to, shape was really interesting, tight and straight 
lines of geometric shape, pleasing repetition of shape and was minimalistic in its 
construction, accurate representation of the botanical samples used, and being able to 
create scorpions that didn’t actually exist in nature.  
Four commendations indicated techniques including cleanest pieces, cast so well, 
and did nice stone settings by Andy, Ella and Irene. Debby, Fanny and Gill were satisfied 
with their artwork function that was wearable. Gill and Fanny thought their works were 
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well-planned, in that they ended up creating what they could envision in their mind 
exactly. Bertha thought her work was successful because its shape conflicted with the 
traditional function of jewelry making, creating something that was uncomfortable or 
impossible to wear.  
Recommendations. Recommendations were about how students could improve 
their works. Most students thought that they needed to improve their techniques in the 
following ways: to clean up more, to shape better, to achieve the geometric look, to retry 
the casting process to make a better cast, to do more to seal the organic material before 
casting to avoid the bronze ending up with several flaws and air bubbles, to use less 
borax to reduce fire scale, to perfect the alignment of the lathed tube setting (a bezel 
setting in which a bearing cut into the end of a tube, and it is important to keep the setting 
bur perpendicular to the tube walls to make sure the table of the stone remained level), to 
pin the scorpions on the wood more evenly, to use better polishing finish, and to make a 
better stone setting. Students realized that it was necessary to improve their skills in order 
to make a successful piece. Bertha and Gill thought that they needed to plan more on how 
to mount the shapes onto the rings and to make more sketches and ideas. Experiment was 
mentioned twice by students who thought that they needed to spend more time to play 
around, to try different clasps for the top, and to use a wider variety of plants/tree 
branches for molds. 
Summary. Description results showed that student art works had a variety of 
subject matter. Student subject matter included natural, organic and geometric shapes, 
and gems in rings. Students did not share the same subject matter in their works. The 
dominant lines of the student work were both curved and straight lines, and most students 
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had organic shapes dominant in their works. In shape arrangement, there was no 
particular characteristic that showed on all of their works. Half of the work was 
symmetrical and the other half was asymmetrical. Most student work had a smooth 
surface. Color of their works was related to what kind of metal they used to cast the 
piece. Students used different kinds of metal in their works. Most of the students did not 
apply any patina to the metal and kept the original metal color. Even though some student 
works were combined with more than one type of metal, silver dominated their works. 
Silver dominated six out of nine student projects. The reason that most students used 
silver to cast their pieces was because they made wearable pieces, and silver does not 
make skin change colors when wearing. The main method of construction was lost-wax 
casting, and in order to complete the projects, other techniques used were soldering, stone 
setting and patination. Students used different techniques to prevent their works from 
oxidation.  
Students named their works based on the themes of their works, otherwise, they 
just named their works “untitled”. All students had their own unique ideas that the works 
expressed, no repeated idea or expression was found in their works. However, four 
students had the same concept of their works, which was to explore forms. For example, 
two students made wearable pieces with natural shapes from tree branches and sand 
waves. Their ideas and expression of works were different but their concepts were the 
same. Interpretation of art works also involved symbols. Not many students used symbols 
on their works. The symbols they used were stones (some stones have certain meanings), 
sharp forms such as spikes, thorns, prongs, claws and needles (defense and hurting or 
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pain), and words (using real scientific terminology to create made up names) on their 
pieces.  
Judgment results indicated that most of students thought that the forms and shapes 
of their pieces were successful. More than half of the students evaluated their works as 
formalistic that meant successful design relationship between elements such as color, 
shapes and space. And four students valued their works as imitative or representational, 
which meant they accurately described their subject matter. There was only one student 
who evaluated her works as expressivism, which meant her works conveyed ideas and 
feelings effectively, intensely and vividly. Eight students made functional pieces 
including one wall decoration and seven wearable pieces, but only three students 
evaluated their works as functionalism. One of them evaluated his work both 
functionalism and imitative or representational. From student evaluation results, it 
showed that most students were concerned about the forms or accurate subject matter 
rather than function, ideas or expression, and this result matched the interpretation result 
that most students’ ideas, expression and concepts of works were related to forms. Even 
eight students made functional pieces, they made sure to create and explore forms of their 
works rather than the expression or function. Most of the students thought that they 
needed to improve their techniques. Students realized that it was necessary to improve 
their skills in order to make a better piece, through means such as clearing up more, 
retrying the casting process to take a better cast, having a better finish, and so on. The 
result indicated that in metal art works, technical improvement could help to achieve a 
successful work.    
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The psychological way of art making is an art orientation (Michael, 1983). 
According to students’ self-criticism and artworks, their art orientation was mixed: 
schematic and mechanical orientation. First, they met schematic orientation that was 
simple, undeveloped and stereotypic. From the descriptions of student art works, it 
showed most student subject matters were an obvious thing, like scorpions or basic 
geometric forms. When students developed their ideas, they tended to rely on familiar 
forms or things such as scorpion, desert plants, tree branches and triangular forms as 
basic elements to build their works. Then they proceeded to a mechanical orientation that 
relied on mechanical supports, such as wax carving tools, wax bur or files. From 
students’ recommendations, it showed that students needed to enhance their techniques in 
order to achieve a successful piece.  Metal art making involved a series of techniques, 
and the proficiency in techniques reflected on the quality of the artwork. Students needed 
encouragement to pay attention to specific details and to practice techniques more often 
to enhance their skills.  
 
Participant Observation Results 
 Participant-observation provided a direct way for the researcher to collect 
information from individuals about group behavior, and was also a way to observe the 
interaction and communication between each other in the group (Gerson, & Horowitz, 
2002). My participant observation in the class was non-obtrusive. I did not intervene in 
the instructor’s lecture and demonstration, and I participated in the class to learn and 
practice lost-wax casting as well. Even though my art concentration was metalsmithing 
and I took a casting course at college, I was interested in how other teacher taught casting 
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and what new things I would learn from the instructor. I especially tried to produce some 
artwork in the class as well (Figure 19), and sometimes I shared my works and 
experiences with the other students. 
 
Figure 19. Pendant and Ring (My Artwork in the Class)  
I created two works in the class that were a pendant and a ring. Both of them were 
abstract subjects. The pendant was a geometric form consisted of overlapping half round 
bars with a round cut yellow citrine stone. The ring was a dynamically organic form. 
Both of them were smooth surfaces and made of sterling silver. I did not name my works, 
but just explored the forms. I evaluated both of my works as formalistic and functional. I 
experimented with the forms, especially my ring that I created a form that was 
appropriate to both a ring and pendant. My works were light weight, and my ring also 
could function as a pendant by hanging with a chain as well. There were a few scratches 
on my works, and I could improve them by sanding and filing more carefully to achieve a 
finer finish and polish on the works.      
Researcher’s first impressions - an icebreaker. Students were silent in the 
beginning of the first two weeks of class. All students lowered their heads and focused on 
working with wax alone. They did not chat with each other. The whole studio was quiet 
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and spiritless, and simply echoed with the tool striking sounds made by students (Figure 
20). It seemed like each student isolated herself or himself at a workbench. There was no 
connection between anyone. 
 
Figure 20. Silent Working Time in the Class  
 When the instructor did the demonstrations, students did not ask any questions. The 
instructor tried to add some conversation to cheer up students. He also used jokes to 
break the spiritless situation and to close the gap between him and the students. He made 
fun of himself,  “Sorry my demo was boring you guys.” His joking was an icebreaker. An 
icebreaker is a game or joke that makes people who do not know each other feel more 
relaxed together.1 Students started to relax and reacted: “No, it’s not because of you; it’s 
not personal’’; “ Just we were physically tired”; “ In the beginning of the semester, every 
class had a “demo”; and  “We had watched a lot of demos before yours.” After a few 
weeks, students started to warm up to each other in the class and had more discussions 
during the demonstrations and their working time.  
Overall observations. Demonstration of metal processes and students’ individual 
working time occupied the course equally. The instructor demonstrated different 
techniques almost every class in the first month. After a demonstration, he left the rest of 
time for students to work. Sometimes he let students work on their own first, and during 
                                                
1 Icebreaker: see http://dictionary.cambridge.org/dictionary/british/icebreaker_1 
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the working time, he prepared the materials for demonstration. He called students to 
watch after he was ready.  
Demonstration. The instructor did not show all the casting techniques at once. He 
separated all steps into several sections and showed a portion almost every class in the 
first month. The first demonstration showed how to work with wax, and the processes of 
adding and subtracting wax. The instructor showed how to use several tools for modeling 
with wax, including heated metal tools, files, wax burs and so on. The second 
demonstration was to turn the flex shaft into a wax lathe. Students could use a wax lathe 
to make a column base form. For example, Andy used this technique to create a pendant 
with a tube setting (Figure21). 
  
Figure 21. Pendant with a Tube Setting by a Wax Lathe 
Before starting a new section, the instructor reviewed what he taught from the 
previous demonstration if necessary. The third demonstration was the process of 
preparing for casting including finishing waxes, spruing and investing. This process was 
important and complicated, especially the spruing (Figure 22). If students attached the 
sprues to their wax pieces in wrong place or degrees, the melted metal could not be 
forced into the flask, and the casting would have failed. 
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Figure 22. Demonstration of Spruing 
Before starting the next demonstration, the instructor reviewed the spruing 
process to refresh students’ memories. Based on students’ progression or condition, the 
instructor adjusted the content of the demonstration as well. The forth demonstration 
showed how to cast, and then finish polishing and stone-setting. The instructor realized 
that students were exhausted, as they even asked him to slow down the demonstration. He 
moved the stone-setting presentation to next class. 
When demonstrating, the instructor always emphasized safety issues and 
described potential injuries in detail. When he taught how to use the buffing wheel to 
polish, he explained what might happen if students did not tie their hair back. He said, “ 
The spinning wheel might tie your hairs into a wheel. If you were lucky, you would only 
lose a cluster of your hairs. If you were not that kind of lucky, the spinning wheel could 
draw your head into the machine, and the spinning wheel would hurt your face.” He 
described the most serious situation to students in order to remind students to be aware of 
their safety. After scaring students, the instructor told students, “ If you operate a 
machine by following the right instructions, it will be safe.” It was very important for 
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students to know how to use a tool or piece of equipment after fully understanding the 
instruction.   
Student’s working time - class experiences. Instead of sketching their ideas first, 
students explored different kinds of wax and tried different tools to carve and form wax 
directly. Students seemed to being playing, thinking and planning their projects at the 
same time. During the students’ working time, the instructor sat on a jewelry bench and 
made his own artwork. If students had problems and needed help, they came to ask for 
solutions. For example, students double-checked with the instructor to see if their sprues 
were attached to the right place. Students sought advice about making tube settings, and 
to make sure the tube wall was burred deep enough to hold a store. When a student 
wanted to use two kinds of metal to cast their piece, they asked how to calculate the 
weights of each metal.  
Sometime students did not ask for the instructor’s assistance, and discussed their 
problems with their classmates to seek solutions. For example, thy discussed what tools 
were used to model wax in the best way, how they used them, and the outcome of using 
the tools. A wax bur was a tool used for cutting or carving wax. There were various wax 
burs and students needed to try to find an appropriate one for their works (Figure 23). 
Their first project was making rings. Without influencing the appearance of a ring, 
students needed to make the wax model as light as possible in order to make a non-heavy 
piece. They exchanged the information about which wax burs were best to carve the wax 
out from the inside of a ring to make it as light as possible. They also shared their 
experiences of learning that when the wax was transparent under the light that meant the 
wall was thin enough, and they should stop carving it, otherwise the wall might break.  
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Figure 23. Student Used Wax bur to Carve Wax  
They exchanged their experiences of using the buffing wheel machine as well. 
Andy tried to use the buffing wheel to polish his piece (Figure 24). His piece was very 
small (around 2*2*2cm). It was difficult to hold it with his hands and there was no other 
tool that could hold his piece instead of his hands. When the buffing wheel was spinning, 
the speed heated his piece. It was too hot to hold by the hands in a short time. He dropped 
his piece almost every thirty seconds. Several students had similar experiences of 
dropping their pieces. Debby suggested, “Don’t hold a piece to buff for too long because 
the speedy spinning wheel heated your piece too hot for you to hold, and you would drop 
your piece.” Bertha advised, “ Instead of using the buffing wheel machine, I preferred 
attaching the buffering wheel to a flex shaft because it didn’t heat your piece as quickly.” 
After discussing, he realized that he should stop buffing before it became too hot. He 
stopped buffing around every twenty seconds and waited for his piece to cool down 
before starting another turn.   
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Figure 24. Student Used Buffing Wheel  
They shared their successes and failures, and helped each other as well. Irene 
failed several times to set up a gem on her ring. Cliff said,” I had same situation just like 
you, and someone held my piece for me. Now I know how to help.” He helped her hold 
the ring, and let her have a better position to push the tube wall to hold the gem.  
All the time, students did their works alone, except for casting. Students did not 
complete the whole casting process alone. The instructor always assisted and 
accompanied them. He got the flask out from the kiln for each student and guided 
students to adjust the torch flame. The torch flame was strong and huge along with 
swishes. The first time students used a torch to melt metals for casting, all of them were 
scared and extremely careful. Once, Gill held the torch in her right hand and used her left 
hand to close the centrifugal casting machine, she found out the instructor was standing 
on her right side and she had no space for the torch flame (Figure 25). The situation was 
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dangerous. It was possible that she might burn the instructor, but the student was calm 
and tried to find some space on her left side for the flamed torch.        
 
Figure 25. Instructor Stood in Student’s Right Side and there was no Space for the Torch  
After turning off the torch, the instructor apologized to Gill that he should not 
stand on her right side, and thanked her for not dropping the torch. They could not 
imagine what would have happened if Gill panicked and dropped the torch. In the studio, 
students needed to pay attention and remain calm, so did the instructor.    
Critique observations –generally technical. Before starting a critique, the 
instructor set up a table covered with a black sheet and asked students to put their pieces 
on the table no matter whether they had completed their works or not (Figure26). The 
instructor understood that metalworking was time consuming, and sometimes students 
were delayed by accidents or making mistakes. The instructor did not penalized students 
if they did not complete their project on the due day (the day to hold a critique), but they 
needed to complete all of their pieces and show them in the final critique. 
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Figure 26. Critique  
During the critique, the instructor did not require students to express the concepts, 
ideas or meanings of their works. Only a few students talked about their concepts. For 
example, Hillary made a piece of a necklace that was a castle inside a frame (Figure 27). 
Her concept was to connect her childhood memory of Disney stories to her works. She 
explained that she used a castle because it was a common icon from Disney. Disney 
stories were often associated with princesses, castles and animals in the forest, such as in 
Snow White. The student used tree branches to make a frame to present that the forest 
surrounded a castle. Her work presented a theme of tale and fantasy.  
 
Figure 27. Castle Necklace 
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Most students shared experiences of working processes including difficulties, 
successes and opinions of resolving problems. Hillary showed her failed stone setting in 
her ring (Figure 28) and said,  
“This burnish setting was failed. When I pushed the metal all around the 
stone, part of metal around the stone was broken and apart from my ring. I 
guessed that the wall was too thin, and when I forced the metal, it was broken. I 
was really upset. This was the last step to finish my ring, and I failed.”  
After she shared her experiences, some other students responded to her, “ My burnish 
setting was failed as well. Mine was because the wall was too thick, and I was unable to 
push the metal to hold the stone.” “ I finished my burnish setting but the stone was not 
placed perfectly. The table of stone was slanting.” “ The space I left for burnish setting 
was too small; I was unable to put my stone in it. I either tried to make the space bigger 
or find another stone that could fit it.”   
 
Figure 28. A Failed Burnish Setting 
Another student made successful pieces but she said that was a happy accident. 
When she cast her pieces, she found out there were fissures in the bottom of her 
investment. The instructor told her that her pieces might not be casted successfully but 
she still could try. Unfortunately, a lot of molten metal leaked out from the fissures, but 
the leaking metal created an organic form with special patterns by themselves. She liked 
the form and patterns on the metal, and she decided to use it to create something new. 
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She duplicated as many pieces as she need and created a necklace and cuff bracelet 
(Figure 29). She said, “ When I failed in casting my pieces, I was panicking because I did 
not have time to redo them. But I found out the form with an organic pattern was 
interesting and unique. I realized that I should use it. This was a happy accident.”      
 
Figure 29. A Happy Accident  
Another student showed his uncompleted works, three scorpions (Figure 30). He 
was almost finished except for the presentation. He said that he might pin them on a piece 
of wood, like an insect specimen. When he was talking, the instructor tried to arrange the 
position between the scorpions. The instructor said that the different arrangements of 
positions could present different atmospheres. If three of them headed toward each other, 
it looked like they were fighting. He suggested for him to play and to try different 
positions.  
 
Figure 30. Three scorpions  
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One student suggested using a scorpion tail to hang up on an ear to make it as a scorpion 
earring, or a piece of body jewelry (but did not provide a solution), but the other student 
thought it was too heavy to wear. Another student suggested that maybe he did not need a 
certain presentation, and just left them and let people play with them in different 
positions. This student did not accept any suggestions at that moment. He said that he 
needed more time to think about it and would show them in the next critiques (He finally 
pinned his three scorpions on a piece of wall to make them as a wall decoration).  
Most students created wearable pieces, and one student already wore her pieces 
before the critiques. She showed her piece by wearing instead of putting it on the table. 
She said, “ I could not wait, I wanted to wear it.” The instructor asked her to take it off to 
put on the table, because it was convenient for other students to view it more closely. The 
instructor told students to wear their piece after grading in order to avoid missing or 
damaging them before grading. He mentioned that he used to have a student who gave 
her pieces away before grading. He said, “ I understood that you guys were satisfied with 
your pieces but please keep your pieces until grading. I could not give you a grade if I did 
not see it.”       
Gender response. Students encountered different difficulties during the process, 
and had their own personal requirement for completing their works. The instructor’s help 
to individuals was very important. One of the students did not take any metal courses 
before, and he needed more help from the instructor. He cast a scorpion but the tail 
separated from the body, and he needed to solder them together (Figure31). While the 
instructor showed him how to solder, two students watched this demo as well. During the 
demo, the instructor said, “ Now, we are soldering ‘him’ together.” Two female students 
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heard this and then laughed. They asked the instructor “ Why did you call it [the scorpion 
piece] him? It was a piece of metal. Why not her? ” The instructor laughed and responded 
to them, “ I don’t know.”      
 
Figure 31. Individual Help 
The instructor only mentioned gender once. When he taught stone setting 
techniques, he talked about his experiences in the commercial jewelry field as a jewelry 
stone setter. He said that it was kind of weird that all of his colleagues were male, but at 
school most of the students were female. Students were surprised, and one female student 
said that she would like to work in the field. The rest of the students did not have other 
responses. I noticed only two gender issues that I observed in the classes. Most of the 
students were female, however, and the instructor didn’t notice the difference.  
Aesthetic ideas and functional beauty. The instructor gave suggestions and 
solutions on how to produce a well-functional piece. One function of jewelry is to wear 
it, and the weight of a piece affects the degree of comfort results in a good fit. When 
students created a wearable piece, they needed to consider using as small amount of 
metal as possible to make a light piece. The instructor helped students to create pieces as 
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light as possible without influencing the appearances of works. I concluded from the 
instructor’s instructions that a “good” jewelry piece consisted of a proper function. For 
example, its fitness, and the light weight make the piece “beautiful” or well integrated. 
Perhaps the dominant students’ response to their metal works involved comments 
about beauty with such phrases as light weight, comfortable to wear and not dropped 
easily. Functional beauty was the dominant aesthetic finding that consisted of technical 
emphasis, regarding problem-solving in casting.  
The fundamental idea of functional beauty is that the integral aesthetic character 
of an object is that it has function, purpose and use. (Carlson, & Parsons, 2008). Socrates 
stated: 
If an object is made well, for its special function it is beautiful. An object fitting 
to its purpose is a necessary and sufficient condition for it to be beautiful.  
In this view, Socrates articulated that the only kind of beauty of an object is 
according to its fitness for a function (Carlson, & Parsons, 2008, pp. 3-4).  
However, an object may lack purpose, but it fits in other aspects of beauty, such as color 
harmony and form.   
Functional beauty starts with the concept that an object has for a specific function, 
and holds aesthetic values as well (Sauchelli, 2013). Beauty has several senses and an 
object’s fitness for its purpose is one kind. Sauchelli (2013) explained that functional 
fitness is a necessary condition for a functional object to be considered beautiful, but it is 
sufficient. According to Kant, beauty results from spectators’ free appreciation and 
imagination from the form of objects (Carlson, & Parsons, 2008).  A functional object 
with beauty provides usages but also certain pleasant perceptual experiences, meanings 
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and visual appreciation. Sauchelli (2013) argued that the aesthetic value of functional 
objects is based on the relationship between objects and their functions.  
A good object is a combination of function and beauty. If an object is well made 
to fit its function but does not bring visual pleasantness, it is not good enough. When 
function and beauty are combined, it enhances our senses by exposing us to beauty and 
fine art while doing our daily tasks.  
 
Students’ Interviews  
These interview questions focused on participants’ backgrounds, their experiences 
in art making, what metalworking meant to them and their anticipation and expectations 
of learning in the courses. After coding the interviews, there were six main categories that 
appeared: background, art making, metal art making, interpretation of artworks, 
anticipations, and career. Each category presented a meaningful action/behavior or idea. 
Background was related to individual information, feelings and experiences in art. Art 
making was about techniques, materials, forms and styles. Interpretation of artworks 
focused on interpretations of their artworks. Metal art making was specific responses to 
metal art and metalworking. Anticipation was any information about students’ 
expectations of the metal course, such as learning environment, curriculum development 
and professor’s instruction. Career was about a chosen pursuit, a profession or 
occupation. In the next section, I presented participant with pseudonyms and answers to 
questions (q). 
Background. Nine students in this study included Ella who majored in Art 
Education, Debby who double majored in Art Studies and Business, and rest of them 
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were Art Studies majors. Debby, Bertha, Fanny, Hillary and Irene had concentration 
areas including drawing, metal, sculpture, intermedia and painting. Andy, Cliff and Gill 
majored in Art Studies without concentrations, but two of them mostly did three-
dimensional works. Ella majored in Art Education with a proficiency in metal and 
ceramics.  
 Most students were interested in art since there were very little. They said, “When 
I was little, I always made stuff and drew stuff (Andy, q3).” “As early as my memory, 
making little figures, little furniture, playing clay, drawing portraits for my family 
(Bertha, q3).” “As long as I can remember, when I was a kid, all I wanted to do was 
drawing (Cliff, q3).” “Always, as soon as I could pick up anything, I was always 
doodling (Debby, q3).” “My whole life. I always painted. When I was young, I painted 
with watercolor (Ella, q3).” “Since I was little, I always have loved coloring and doodling 
(Fanny, q3).” I always drew when I was a kid (Gill, q3).” “Since I remembered, I always 
drew and painted (Hillary, q3).”  
 Before college, all students took some art classes in high school including 
photography, drawing, weaving, printmaking, sculpting and painting. Debby’s parents 
sent her to private art lessons for water coloring, oil painting and figure drawing before 
high school. She was in advanced art classes and in national art honor society in high 
school.  
 Most students were mostly influenced by their families in their art making. Their 
responses were, “ I helped my Dad to construct and build things. Through the process, I 
realized that I had the desire to build things (Andy, q9).” Another said, “ My Mom she 
worked with me a lot in drawing. She was into doing beading and wire jewelry (Bertha, 
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q9).” The other said, “ My parents are very encouraging and supporting. It makes it easier 
to pursue (Cliff, q9).” “ My Mom she made me start it. When I was at preschool, my 
Mom she made classes with me to do art projects almost everyday. Like we read a story, 
and she drew a theme for the story, and I water colored it. My Dad really supports my art 
making as well (Debby, q9).” “My aunt, her husband would cut out wood and she painted 
on them. She sent them as gifts. We used them as decorations at our house. It also 
showed me that genetically there was art in my blood (Ella, q9).” “ I have two brothers 
and two sisters. I was oldest. The experiences they shared with me influenced me. The 
reason that I came back to school was that one of my brother's best friends passed away. 
He was my friend too, and this experience changed my whole family. He made me think 
about why not do it now and then I was back to art school (Fanny, q9).” “ My uncle. He 
influences me a lot. He was the one who taught me how to do photography in the first 
place. He took me along to a wedding, baby shower, and I shot. He took photos as hobby, 
and then made it into a career later on. He taught me, and I got really interested in it. My 
cousin, she was doing photography for a long time and she taught me as well. I didn’t see 
them very often because they lived in California but every time they came here, they 
energized a lot my photography and helped me to be a better photographer (Gill, q9).” 
Her family was not only her influence, but also her inspirations for art. Gill said, “Mostly 
my inspirations were from my family. A lot of my pictures were my family and people I 
was close with (Gill, q7).”  
 There were only two students who were influenced by their art teacher at high 
school and college. They said, “ My high school art teacher, she never said anything was 
impossible and let me do what I wanted to do. I was confortable to make art around her 
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(Irene, q9).” “Only an ASU teacher influenced my art making. In community college, art 
courses tended to teach skills and practices, and were less about concept. In ASU, my 
program was more about concept (Hillary, q9).”  
 Almost all students thought art was important to them. Four students thought that 
art was important to them because it helped them release their stress. It was “ A really big 
function in my life of art was to help me to process everything. Art helped me process 
everything and helped me to get everything out of my head in a healthy manner, to get 
out of paper into physical form, like metal (Debby, q2).” “ It was important to me 
because without art, my life would be boring and blank. For me personally, it was nice to 
paint because it really reduced my stress and made me relax (Ella, q2).” “ It helped me to 
relax, get excited about something, or convey messages that I could not put in words 
(Fanny, q2).” “It was very important to me because it helped me release the stress (Gill, 
q2).” Only Andy thought that art was not necessarily important to him, but he said, “Art 
was not necessarily important to me, but I enjoyed making things (Andy, q2).”   
All students had felt frustrated in art making before, and the way they confronted 
frustrations was to take a break and to try and do it again afterward. They said, “ I didn’t 
want to give up. Take a second to breathe and do it again and again (Bertha, q12).” 
“Sometimes the ideas didn't come in or sometime you had a great idea in your head, but 
you could not come up with composition. You needed to keep going, doing it again and 
again (Debby, q12).”  “ For me, the frustration was more about technical issues with the 
computer if I was doing something digital. I needed to learn the program. I just cried a 
little bit and then came back to try again (Hillary, q12).” There were two students who 
thought that after trying and trying again they would give up if their problems still could 
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not be solved. One student stated, “ Doing both the concepts and skills were frustrating. 
Sometimes you just needed to let it go if a project did not work out. Just to take what you 
have learned from the experiences (Fanny, q12).”  Another said, “ I had to take a minute 
and stand back to look what I really wanted to do. If I were still frustrated later, I would 
take it out from my work and pour whatever I wanted to make. It might turn into 
something different than what I would normally make, but it still might be good artwork 
(Gill, q12).” 
 Students had frustrations but had exciting moments as well in art making. Five 
students thought the most exciting moment was when their works were finally done. 
They thought, “When things came out just the way you wanted to was the most exciting 
moment (Bertha, q14).” “It was very satisfying that you saw it totally come together 
because you poured a lot into it (Cliff, q14).” “When I finally started to see my works 
coming together, even though it was not completed yet. Especially when I worked with 
metal, most of the time I had no idea what I was going to make. I was kind of growing 
them and putting stuff together, and finally saw that it came out and was going to turn out 
great (Gill, q14)” “What you got toward in the end and had a happy accident. Because it 
was not what you expected and you like it (Hillary, q14).” Three students thought that the 
most exciting moment was when they got ideas about what to do. They said, “When I got 
super excited about something, and I finally realized what I wanted to do with it after 
thinking for a while, that was exciting (Debby, q14).” “When you came up with an idea 
that was surprising for yourself, it was the most exciting moment (Ella, q14).” One 
student had the most exciting moment while in the processes of making works. Irene said, 
“When I was just painting and not thinking about anything else was the most exciting 
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moment, because I felt that was my moment and I was most confortable (Irene, q14).” 
Only one student’s exciting moment was to get criticism of her works. Fanny said “ To 
hear people talk about your works without knowing you were there was exciting because 
you could really learn from their opinions (Fanny, q14).”  
  At school, criticism was always a part of a class, but not all the students cared 
about if other people liked their works or how other people criticized their works. Only 
three students cared about other persons’ criticisms because criticisms helped them to 
judge their works. They said, “I think criticism could make you become a better artist. 
You could learn a lot more quickly from other people (Cliff, q13).” “In a lot of my work, 
I wanted to bring up some sort of emotion in someone, if people didn’t feel connected to 
it. I didn’t think my art was successful. They didn’t necessarily have to like it, but I 
wanted them to appreciate it, and find some sort of concept that they could relate to 
(Debby, q13).” “ I liked getting feedback. I liked people questioning my works, and 
telling me why they liked it or why not. It would be helpful (Fanny, q13).” “It was better 
that they hated it instead of feeling neutral about it like I didn’t care. If they hated it, at 
least I made some kind of impact on them (Hillary, q13).” Five students did not really 
care about other persons’ criticisms. Three students thought that they made their works 
for themselves, not for other people. They said, “ If people like it, it's good, but if nobody 
likes it, I will still do it (Bertha, q13).” “If other people liked my works that was good, 
but most of my product, I made them for myself (Gill, q13).” “I made art for people, but 
not for people's judgments (Irene, q13).”   
Art making.  Students were divided into five students that mostly made three-
dimensional art works, and four students that made two-dimensional art works including 
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photography, watercolor, drawing, painting and intermedia. Bertha said, “I did a lot of 
three-dimension with different materials. I think I had more opportunities to express 
myself by three-dimension works (Bertha, q5).” Ella had done a lot of two-dimensional 
art, like painting and drawing and wanted to learn new things. She said, “Right now I 
produce three-dimensional art, like sculpture, jewelry, ceramics. It was more difficult for 
me to visualize and to have ideas able to make it. I paid thousands dollars for tuition, and 
I wanted to learn new things. I could just go home to paint and draw (Ella, q5)”. Fanny 
pursued sculpture because she was not good at drawing. She said, “I thought to do 
sculpture that I didn’t need to be good at drawing. I liked to explore using the different 
characteristics in different ways (Fanny, q5)”. Their favorite materials for three-
dimensional art were wood, metal and ceramic. They had different reasons for using 
metal. One student said, “ I loved metal because there were so many possibilities, and I 
loved looking at it and finding craftsmanship (Bertha, q6)”.  Another student loved small 
wearable metal art because “It’s so pretty and shinning, and I loved giving it as gifts. 
People love hand-made jewelry a lot (Ella, q6)”. The other student liked using metal on 
large scales because “It was so easy. You could take a plier, you could shape it, melt it. 
It's quick and it did not need really fine finishing. Different from jewelry, jewelry needed 
fine finishing, such as sanding and polishing (Andy, q6)”.   
  Students’ inspirations came from different sources. Gill, Hillary and Irene had 
inspirations from people including family members, close friends and other people they 
interacted with. Bertha, Debby and Ella had inspiration from nature, such as “ odd, 
interesting, dangerous looking plant around here (Bertha, q7)” and birds in the forest 
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(Ella, q7). Debby liked insects and rabbits because they seemed very friendly (Debby, 
q7).     
Interpretation of artworks. Most students thought that art was a way to express 
emotion, ideals and a way to communicate. Bertha said, “ Art to me was making 
something that expresses you, like emotion, ideals, or simply can be just aesthetic 
(Bertha, q2)”. Ella said, “Art was very flexible. That's the medium that could be 
transformed into whatever meanings you wanted to use for it, like communication, 
expression (Ella, q2)”. Another student said, “ Anything brings up emotion and 
expression (Debby, q2)”. Bertha, cliff and Gill mentioned that art was self-expression.  
 Some students mentioned the relationship between conception and their works. 
Only one student said that conception was important for her works because she did 
intermedia works. Hillary said,  “Intermedia was like concept art and less about what you 
used to make the art (Hillary, q2).” Two students stated that a good work should be 
equally emphasized on concept and skills. He said, “Sometimes it was too much 
emphasis on the concept for an artist, and not enough emphasis on execution (Cliff, q2).” 
Another student said, “ A concept made art, but the ways to make, skills, time, went to 
make a piece as well (Andy, q2).” There were two students who stated that they did not 
concentrate on concept and just mostly focused on processes. “I only made something 
that I was interested in and did the processes that I found were interesting (Andy, q11).” 
Another student said, “I think I was more craft person because I didn’t think that I 
concentrated on concept. As much as I did on, just the way it looked, and the method to 
make it. I was more interested in trying things, and interesting things that happened 
during processes (Bertha, q2).” 
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 Metal Art Making. Only one student’s concentration was metal. She was 
interested in fabrication and wanted to go to jewelry design. Even though the rest of the 
students’ concentrations were not metal, they loved working on metal to make jewelry. 
One student said, “I was working as a jewelry designer so it was fun to actually make it, 
than just to design it (Debby, q16).” Another student mentioned, “ I really liked jewelry 
and made small things. But if I chose sculpture, I could have more freedom and explore 
more materials to follow my concepts rather than just metal (Fanny, q18).” The other 
student said, “ I always used pliers to make jewelry by beads and other materials. I 
wanted to learn to use metal to form jewelry (Hillary, q16).”   
Metal had different meanings for students. Three students took metal as materials 
to create works. Their responses were “It was an element in pipe making. When they 
used metal in pipes, it was beautiful. I actually took casting courses because I wanted to 
specifically relate to making pipes (Cliff, q19).” “ It was one of materials that I tried to 
explore (Fanny, q19).” “ I learned another way to make something and it's fun (Irene, 
q19).” Metal is the material that lasts almost forever. Two students said, “ I hoped ten 
thousand years from now, I would have things made today to display somewhere (Bertha, 
q19),” and “It was fun that I could pass my pieces to my grandchildren (Debby, q19).” 
Metal brought joy for students. One student said, “Metal was the first three-dimensional 
form I liked, and I was confident of working with it (Ella, q19).” Another said, “ I needed 
to take a 3-D class and to choose from metal and ceramics. I ended up taking a beginning 
metal course and I loved it. Metal for me was more like design aspects rather than 
expressing myself (Gill, q19).” 
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Anticipations. Most students in the class wanted to know more about metal and 
to learn the techniques of casting in order to know different methods of making things 
and to make their art making have more possibilities. Cliff said, “I actually took casting 
because I wanted to specifically relate metal to making pipes. I was attracted to amount 
other pipe artists when they cooperated metal. This casting class taught me a lot more 
about what I could use in pipe making than others (Cliff, q16). The rest of them said, “ It 
was a good idea to make something in wax because it was lot easier to work with than 
metal (Ella, q16).” “I expected to learn the techniques that I didn't know before and 
different ways to make things, like different methods of casting (Gill, q16).”  “It is just 
another thing to explore what I can do (Irene, q16).” “ I just wanted to have experiences 
in casting. I just wanted to know casting and know more about metal. (Hillary, q16).” 
Most students were satisfied with the metal studio environment, especially the 
instructor and the peer help. They thought that the instructor was knowledgeable and 
helpful. Debby said, “The instructor taught you the smart way to do things (Debby, 
q17)”. Students in the class helped each other with both techniques and idea 
development. One student stated, “In the studio, everyone could help you have different 
views of your projects (Bertha, q17).” Another student said, “People in the class were 
nice about offering their ideas and they knew a good way to do something(Debby, q17).” 
The other said, “Most people were in the same skill level as you, and didn’t feel inferior 
or superior to other people in there. You could all kind of work together and figure things 
out (Gill, q17).” They were strongly comfortable to stay in the metal studio because it 
was low stress. One student mentioned, “There was not as much pressure maybe because 
it was not my concentration and it's fun for me (Irene, q17).” 
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 Career. After graduation, all students expressed that they would continue making 
art. All of the students wanted to have a job related to art making. Five students had some 
ideas about how to earn their living through art making. One student “wanted to set up a 
website, a business page on Facebook to sell his pipes, and try to show his works on a 
national show (Cliff, q11).” Another student already had a part time job as a jewelry 
designer and thought what she learned from her business major could help run her art or 
craft business. The third student said, “If I could sell my work, it's good, but here was my 
second choice that I was ok with making art that other people wanted because you want 
they pay and I enjoyed the making processes (Andy, q15).” The fourth student wanted to 
be an assistant to work in someone’s studio, especially a metal studio. The remaining four 
students thought it was amazing to earn their lives by art making but didn’t know how.   
Summary of student interviews. I summarized the interviews to provide a quick 
review. Nine student concentrations were split up with five students focusing on three-
dimensional work and four, two-dimensional work. There was only one student majoring 
in metals as a concentration. Family was an important factor to them that not only 
influenced their art making but also provided the environment for them to get in touch 
with art making. They also all got interested in art at a very early age. Their family 
members drew, doodled, and made small sculptures with them, when they were little. 
Even one student said that her parents sent her to private art lessons for water coloring, 
oil painting and figure drawing. All of their families were supportive. Before college, all 
students took some art classes including photography, drawing, weaving, printmaking, 
sculpture and painting. Almost all students thought that art was important to them; art 
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especially helped them release the stress. Even though one student thought that art was 
not necessarily important to him, he loved and enjoyed art making. 
Although all students loved art making, they had felt frustrated in it. The way they 
confronted frustrations was to take a break and then try it again and again. Sometimes if 
the problems still could not be resolved, they would just let it go. Students had 
frustrations, but had exciting moment as well. More than half of students thought the 
most exciting moment was when their works were finally done, and presented the results 
they desired and planed. One student’s most exciting moment was in the processes of 
making her works. Some other students also mentioned the processes during interviews. 
They enjoyed the processes of art making that involved playing and exploring the 
processes and materials, like a game. Gadamer stated: 
Art is a kind of playing that gives pleasure to the human subject who leaves the 
world to enjoy an aesthetic moment outside and above his ordinary existence. 
Artist gains pleasure from playing with forms, molding and manipulating 
materials. A game is only a game and not serious [one]. The game has its own 
dynamics and goals independent of the consciousness of the playing. The playing 
process is a self-defining movement to have the outcome that may not from 
player’s participation. The game is the master. (Palmer, 1969, pp. 172-172) 
Most students thought that art was a way to express emotions and ideals, or to 
communicate something. Only one student said that conception was important for her 
works because she did intermedia works and wanted the viewer impacted by them. Some 
students mentioned the relationship between conception and process. Two students stated 
that a good work should equally emphasized concept and skills, but another two students 
 75 
 
stated that they did not concentrate on concept and just mostly focused on processes. At 
school, criticism was always an important part in a class but not all the students cared 
about whether other people liked their works or how other people criticized their works. 
Only the students who created their works to express a certain emotion or try to 
communicate with people cared about other persons’ criticisms, because criticisms 
helped them to judge their works. If people did not have any feedback or feelings to their 
works, their works failed to express ideas and communicate to viewers. In this study, 
only three students cared about criticism but not the criticism of their projects in the class, 
because the reasons that they took casting class were to explore and learn a material, 
metal. Six students did not really care about other person’s criticisms because they 
thought that they made their works for themselves, not for other people. No matter 
whether other people liked it or not, they still wanted to create works. They loved and 
enjoyed producing.  
Students majored in different concentration areas, but were divided with five 
students that mostly made three-dimensional art works, and four, two-dimensional ones. 
Overall, students that were interested in three-dimensional works usually used wood, 
metal and clay, and their two-dimensional works mostly were drawing, painting, 
photography and intermedia. They loved using metal because there were many 
possibilities. Metal could be down with raw conditions or with fine details. One student 
loved the characteristic that metal was easy and quick to shape and bend by using pliers 
in large-scale sculptures. It's quick and it did not need really fine finishing. Oppositely, 
some students loved the fine finish, and the elegant feelings of metal, and it was great to 
made jewelry as a gift or to cooperate with other materials. Metalworking involved the 
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use of a variety of techniques, and students loved exploring craftsmanship of metal and to 
find more possibilities as well.  
Only one student’s concentration was metal. She was interested in fabrication and 
wanted to be a jewelry designer that not only sketched and designed but also made it with 
her hands. Even though the rest of the students’ concentrations were not metal, they loved 
working on metal to make jewelry or cooperate with their works. Metal had different 
meanings for them. Two students specifically indicated that they wanted use metal in 
their works because they believed that metal was appropriate to their art works. Two 
students took metal as a material for them to explore and learn about more. They thought 
learning and knowing as many materials as possible could widen the possibilities of their 
art making. Metal brought joyfulness to students as well. Students felt comfortable to 
work with metal and would like to continue taking metal courses even if metal was not 
their concentration area. But they said that metal course for them was more for learning 
how to design an object rather than express themselves. They could make wearable 
pieces as gifts or to wear by themselves. The long-lasting characteristic of metal was 
meaningful to students. Their works lasting forever was evidences of their existence even 
after hundreds years.  
Basically, in the class students did not have very detailed anticipation before 
taking it. They only have an outline that they would learn casting. The took this course 
because they wanted to know more about metal, and to learn the techniques of casting in 
order to know different methods of making objects or jewelry. It could make their art 
making have more possibilities, or for some of them, it was just to learn a new skill. One 
student did not have any experiences in metal before, but he actually took casting because 
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he wanted to specifically incorporate metal in his pipe making. Most students were 
satisfied with the metal studio environment, especially the instructor and the peer-help 
relationship. They thought that the instructor was knowledgeable and helpful. Students in 
the class helped each other with both techniques and idea development. Even they needed 
to pay attention to safety, metal studio for them was a comfortable place to work.  
After graduation, all students would like to continue making art. Ideally, students 
wanted to have a job related to art making. Five students had some ideas about how to 
earn their living with art making, including being a jewelry designer, selling their art 
works (painting and pipe making) and to be an art teacher. Only two students considered 
being a jewelry designer. The other four students thought it was amazing to earn their 
living by art making, but they didn’t know how.   
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CHAPTER 6 
DISCUSSION AND RESULTS 
The first time I attended the casting class, the instructor introduced me to the 
students in the beginning of the section. He told the students my name and the purpose of 
my attendance, which was to conduct research in a metal course. He advocated for 
students to support my study and let me introduce myself to the students. I briefly 
presented the information, including my background, major and what their participation 
would be. During student working time, I recruited participants individually by 
explaining that participation included pre and post- questionnaires (self art-criticism), 
interviews, and pictures I would take of their work during class time. All students (there 
were eleven students in the course including two males and nine females) agreed to 
participate in my research. I recorded their names and contact information, and then gave 
them the pre-questionnaire in both hard copy and email forms. In order to build rapport, I 
tried to remember each student’s name. I also needed to connect an actual person with 
his/her name, so I wrote down his/her characteristics such as glasses with black hair, 
skinny body shape, and wearing a nose ring. After two weeks, one student dropped the 
course. Students’ return of pre-questionnaires was slow. I hoped to receive all of them in 
the first two weeks, and I individually reminded the students who did not return them 
during every single class section.  
At the same time, I started to schedule interviews with students. I interviewed 
students during their working time outside of the studio, and the instructor was fine with 
it. On the critique day of their second project, I gave students the post-questionnaire (self 
art-criticism). Because some of students did not complete their works by the critique, I 
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asked them to return the self art-criticism questionnaire after completing their works. I 
kept reminding them individually, because I realized that if they did not return them by 
the end of the course, I would never get the questionnaires back, and I would lose their 
participation. Even though I needed to keep reminding them constantly, the whole 
process of data collection was smooth, and the instructor was supportive. There was one 
student who always told me that she would return the pre-questionnaire, but after one 
month I still did not get feedback from her. Therefore, I eliminated her participation. I 
finally gained nine participants, including two males and seven females in the study.  
 
Study Results  
After collecting and analyzing the data from pre-questionnaire, students’ self art- 
criticism (post- questionnaire), participant observation and interviews in the casting class, 
I answered my major research questions in this chapter.  
 
What Is the Meaning of Metalworking to Students?  
In this study, even though all students majored in art, only one student 
concentrated in metal. The meaning of metalworking to them was divided into two parts: 
craftsmanship and joy in the fulfillment of a task, a sense of accomplishment.      
The first meaning was the metal craftsmanship. Metalworking involved the 
activities (techniques) of making metal objects. Craftsmen love what they do and do it 
well. Students wanted to make metal objects, and learning the methods was essential for 
them. Metalworking was a way or a path that could help students achieving their goals, to 
make metal objects. Students had different motivations to learn metalworking. One 
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student always used pliers to make jewelry with wire, beads or other materials, and now 
she wanted to use metal to form her jewelry. Metalworking was the skill that she needed 
to learn. Some students took metal as a material for themselves to explore and to learn 
more about and they thought learning and understanding as many materials as possible 
could widen the possibilities of art making and possibly enrich the quality of their art 
works. Some students did not have any intention to use metal for a certain purpose, but 
they loved learning more about different processes. To them, metalworking was just a 
technique that they learned to do in different ways, and they gained confidence, and were 
comfortable to work with metal. Whatever the reasons were why students wanted to learn 
metalworking, the meaning of metalworking for them included new craftsmanship 
methods that could help them reach their goals, such as casting, stone setting and 
vulcanized rubber molds.    
Second of all, metalworking brought joy to students because they enjoyed the 
processes, and they could make wearable pieces or gifts. They wore their works with 
satisfaction, and when they gave their pieces as gifts to others, receivers’ smiled and 
appreciation provided satisfaction to them as well. They enjoyed the processes of 
metalworking, and wanted to continue taking metal courses. Some students said that they 
had no stress when metalworking, possibly because metal was not their concentration 
area, and they could enjoy it and have fun without any other assignment or thoughts. 
They said that the metal course was more like learning how to play around materials 
rather than expressing themselves.  
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How Is Their Metalworking Related to Their Daily Lives?   
After understanding the meaning of metalworking to students, this question 
explored how their metalworking related to their daily lives and can be divided into two 
parts: career and presentation. In this study, all students majored in art, but only one 
student concentrated in metal. All students wanted to have a job related to art making. 
Five students had some ideas about how to earn their living by art making, and the other 
four still tried to figure out how to do so. Out of these five students, three indicated that 
metalworking was related to their daily lives through career. After graduation, two of 
them considered becoming a jewelry designer, and one wanted to sell the pipes he made. 
The student majoring in metal was the one that had more knowledge about metalworking 
than others. She was interested in fabrication, and wanted to be a jewelry designer that 
not only sketched and designed pieces but also made them by hand. She also considered 
working as an assistant in someone's metal studio. Another student held a double major in 
Art Studies for drawing and Business, and she already had a part time job as a jewelry 
designer. She took metalworking courses because it was more fun to actually make 
pieces, rather than just design them. She thought it was easier to earn a living by selling 
jewelry than through her drawings. She also thought what she learned in business studies 
could help her run her art or craft business. The student wanted to live by selling his 
pipes, and metal was one of the materials that he definitely used in his pipe making. 
Metalworking was an important fact for them to earn their livings in the future. 
Metalworking was related to their daily lives because it was incorporated with their 
careers. 
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Some students did not associate metalworking with their career. Their 
metalworking was related to their daily lives by presentation. They connected 
metalworking with their jewelry as wearable mini sculptures. They could make jewelry, 
wearable pieces as gifts, or pieces to wear by themselves. No matter whether students 
were giving their jewelry as gifts or wearing them by themselves, they eventually 
presented their metal works by wearing them daily. Metal’s long lasting characteristic 
will sustain the presentation of their works for nearly forever. Students mentioned that 
they could pass their works to a grandchild, and then to that grandchild’s next generation, 
and after a thousand years later their works still would preserve the original quality. Their 
metalworking was related to their daily lives by presentation not only now but, also 
hundreds or thousands of years later.  
 
What Are their Initial Expectations of Metal Courses?  
 This course was casting and jewelry techniques. Most students already took at 
least one metal course before (except one student) and had experiences in working with 
metal. They wanted to learn different methods of making objects or jewelry, and casting 
was one of them. Their initial expectations were to learn anything about casting, and they 
did not have very specific ideas at first. For example, students were not certain whether 
they wanted to know more about working with wax, or wanted to learn investment. They 
only had an outline that said they would learn casting techniques, and just took whatever 
the instructor taught. They took this course because they wanted to know more about 
metal and learn casting techniques. One student with no experiences, but strong 
motivation, he definitely knew that he needed and desired to cooperate metal in his pipe 
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creation. He wanted to learn techniques of metalworking. Taking this casting course 
could make their art or jewelry making have greater possibilities. For some students, it 
was just to learn a new thing (technique) to explore what ales practices they could do 
besides their concentrations.  
 
What Are Students’ Concerns in Technical Issues and Concepts of Their 
Own Artworks? 
 Based on students’ self art-criticism and interview results, students in the casting 
course were concerned about techniques and forms of artworks rather than concepts. 
When they talked about what art was, most students thought that art was a way to express 
emotions and ideals, or to communicate. Only one student said that concepts were 
important for her works because she did intermedia and wanted to understand viewer 
impact. Some students mentioned the relationship between concepts and their works. 
Two students stated that a good piece of work should have equally emphasis on concepts 
and skills, but another two students stated that they did not concentrate on concept and 
mostly focused on process.  
Students were concerned with concepts in their other types of artworks such as 
drawing, sculptures and painting, rather than their metal works. In this casting course, 
most students focused on the degree of technical completion and work forms more than 
concepts. From students’ self-evaluation results, the interpretation result showed that 
most students’ ideas, expressions and concepts of works were related to forms. It 
reflected that most students focused on the realistic [scorpion] or abstract [sand wave] 
forms, or accurate subject matter rather than functions, ideas or expressions. Some 
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students said that they focused on the processes of making and exploring the material, 
metal. One student even said that when she worked with metal, most of the time she had 
no idea what she was going to make. The student said that it were kind of growing them 
and putting pieces together. In this study, students emphasized practicing techniques and 
exploring forms rather than developing concepts in their metal works. 
 
What Are Their Successes and Challenges in Metal Art Making? 
In this casting class, students succeeded in creating satisfying forms. Students 
who valued their pieces were most successful in forming or creating accurate subject 
matter. Most of the students thought that the forms of their pieces were successful 
because: they were organic and flowed smoothly, the shape was interesting, had tight and 
straight geometric shape, pleasing shape repetition, the piece was minimalistic in its 
construction, an accurate representation of the botanical, and so on. Some students 
succeeded planning their piece out well because they ended up creating exactly what they 
had in mind. Only a few self-commendations indicated that techniques were applied 
successfully, including clean pieces (good finish), cast so well, and did nice stone 
settings. 
The challenge for students was to master techniques. In this class, it was students’ 
first time working with wax and casting. During the critiques, they spent time discussing 
the difficulties in techniques. Most of the time if students failed in certain techniques, 
especially stone settings, there was no chance to fix it, and only option was to redo it. 
Students realized that it was necessary to improve their skills in order to make a more 
successful piece, such as to clean up their pieces more, to make a better cast (reinforcing 
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sprues or investment), to have a better finish (polish the metal), and so on. Answers 
indicated that in metal art works, technical improvements challenged students and could 
help them make more advanced and higher quality pieces.  
 
What Are The Gender Differences In Their Artworks? 
There were no obvious gender differences in their artworks. There were only two males 
in the class. Their works were scorpions and mini sculptures with triangular forms. The 
scorpion was the only theme related to insects among the whole class. It gave people 
feelings and images of danger and threat. If we considered that his artwork presented 
dangerous elements such as sharp, hurtful forms, this revealed some indication that the 
creator might be a male. A female student also created a series of rings with needles, 
spikes, thorns and prongs that presented hurting and danger as well. Two works presented 
the same feelings, but were not made by same gender. Another male’s mini sculptures 
consisted of triangular forms and a female used triangular forms to develop her works as 
well. Geometric forms appeared on both male and female students’ works. None of the 
artworks showed clear gender differences. Perhaps a more neutral gender word for 
craftsman is artisan. I also found no evidence of emotional sentiment motive and beauty 
consideration was more functional (Wang, 2006). 
 This symbolic interactionism study discovered mostly technical 
interaction (craftsmanship and process accomplishment), not expressive conceptual 
meaning. Mastery of techniques and serious process play was important in an 
intermediate casting class. 
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CHAPTER 7 
COMPARISON 
 In my comparison analysis, I found similarities or differences between my 
findings and those of other studies. I explored some emerging information or issues I did 
not discover in my dissertation research, and it helped me to improve my future research. 
I compared my study with “The construction of learning and teaching in a sculpture 
studio” study by Patricia James (1996), and my pilot study “ Illuminating a Life by 
Metals: A Qualitative Research of Students of A Metal Class” (Hsu, 2011). 
 
Comparison with James’s Study 
 James’s study focused on a college-level introductory metal sculpture studio 
class that contained a complex, interactive sociocultural system with environment, 
personal characteristics, course structure, and social interactions. Her findings were that 
the class was a learning and teaching system, the professor was a model of engagement, 
student sculpture was a focus of practice and critique, and the class was a community of 
learners. James’s study provided researchers with an understanding of a particular group 
of people who were taught and learned art making in a specific context. My study context 
was students in an intermediate level course, Casting and Jewelry Techniques, and was 
similar with her study.  I compared my findings of the teacher’s role and students’ peer 
interaction.      
Teacher’s role. In James’s study (1996), she indicated that the professor’s 
teaching philosophy influenced the nature of the class. This finding was similar with 
mine. In her study, the instructor emphasized: 
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…on the playful exploration of materials, the importance of the sculpture as an 
aesthetic object, and the seemingly magical transformation of sculptural form and 
meanings informed the way students constructed and interpreted their work 
(James, 1996, pp155-156).  
In my study, the instructor as facilitator (role) focused on the development of 
students’ techniques because he thought in the intermediate level course, students needed 
to explore and learn techniques. His philosophy in the intermediate level classes was that 
before students could really express themselves conceptually, they really had to 
understand techniques. If students made a piece poorly, they could not express 
themselves well. The teacher was fine that there was no concept in students' work, 
especially in this class; the techniques were just more challenging and difficult. He really 
felt that before you could master what you were doing, you had to master the materials 
and to make the materials do what you wanted them to do. He did not think concept was 
initially the most important thing in the class. Sometimes he thought that students made 
things up to suit their purposes or needs for the grades. Of course students wanted good 
grades, and he understood that, but if students just made up the concept to fit their needs 
on a particular piece to get good grades, he thought that concepts would not apply and be 
fake. Therefore, in the casting class, he did not push students to express a concept in their 
works. Instead, he focused on students’ techniques. Because of his viewpoint on 
intermediate level course, students in the class did not express their ideas or emotions in 
their works a lot, and they discussed the technical issues more. In my study, the 
professor’s teaching philosophy influenced the nature of the class. 
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Students’ peer interaction. In James’s study, she showed the class was a 
community of learners. She indicated that one student’s role was being a teacher and a 
learner:  
When students with excellent craft skills modeled methods and standards, they 
tried help a peer solve a technical problem, their roles were instructional, even 
was unconscious. Even a student who had problems may have inadvertently 
taught a peer by showing what not to do. By watching their peers do such 
unexpected things with material and making mistakes, interpreting their works 
other students gained a sense of permission to play with materials, to do 
something beyond their own thresholds of expectation and to make mistakes 
(James, 1996, pp. 152-153).   
In my study, the student’s role was similar to James’s students’ role. They helped 
and learned from each other. They helped each other by learning from other people’s 
mistakes, such as a broken piece, by solving problems together like spruing, and by 
successful experiences including stone setting. Students stated that “I liked the studio 
environment because students in the class helped each other, with both techniques and 
idea developments.”  
 
Comparison with My Pilot Study 
The course level and participants’ skill level of metalworking were different 
between two studies. I conducted my pilot study in “Advanced Metals and Mechanisms,” 
an advanced level course. The course had five participants, including two art majors in 
metal and one major in art education. This dissertation study was in an intermediate level 
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course called “Casting and Jewelry Techniques,” and there was only one out of nine 
participants that majored in metals. I compared these two studies in two focus points: the 
meaning of metalworking, and techniques and process.  
Meaning of metalworking. In both studies, students majoring in metals and 
focusing on courses were concerned with future career aspirations. There was a very clear 
finding that they were all concerned to have a job related to metalworking after 
graduation. All students who majored in metals hoped to earn a living through 
metalworking. What they learned now was involved with what they hoped to pursue in 
their future. But for students who majored in other forms of media, metalworking was not 
related to their career.  
Techniques and process differences. Metal artwork involved a lot of techniques. 
Both concept and technique were very important. If a metal artwork had a great concept, 
but was done poorly, it was difficult to express the idea very well and people would only 
focus on its poor quality instead of the meaning of the work. In my pilot study, the 
instructor assigned basic requirements of their projects that were mechanism attachment 
and the movement. If the projects could not move at all, the projects lost some integrity. 
Overall, even though there was still room for students to improve the mechanism 
attachment of their projects, basically the mechanism attachment still worked well. The 
other techniques of metalworking such as soldering, sanding and forming applied to their 
artworks were completed well. Their successful techniques helped express their plan and 
achieved the assignment concept, movement. In this dissertation study, the instructor 
gave students a pretty open-ended project, and he did not require a specific personal 
expression. In the casting course, students emphasized form and technique rather than 
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expressing a concept. In both studies, students agreed that techniques were essential. 
They all needed to improve their techniques.  
Process play. About developing their processes, in this dissertation study, students 
in the intermediate class, and they explored and played with materials. Process is a 
complicated procedure consisting of many techniques, such as carving wax, casting and 
stone setting. They played by experimenting with materials, manipulating three-
dimensional forms and learning techniques. In my pilot study in advanced level courses, 
students developed their ideas and drew a sketch first, then started to make it.     
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CHAPTER 8 
LIMITATION AND IMPLICATION 
Limitations 
The participants of this study were all Arizona State University students, and 
cannot represent all art metal major students in universities in the United States. Length 
of time was another problem. One semester of observation and even an extra pilot study, 
was not enough time to understand students’ ideas. The number of students in my studied 
metal courses was small, three students in my pilot study and nine students in my 
dissertation study. Because there was a wide gap between the number of male (2) and 
female (7) samples in this study, it could not present accurate results in gender 
differences. If this study could be applied to more universities in the United State, the 
data collection would contain larger samples and the results would be more accurate.  On 
the other hand, this study generated insights for future study. As a novice researcher, I am 
still learning to be a good and efficient researcher. I might miss something due to my 
insufficient experiences.  
 
Implications  
This study researched and discovered the relationship between students and their 
metalworking can help instructors reconsider and adjust their direction and the content of 
their instruction in metal studio art course. It is important for teachers to learn how other 
instructors teach in metal course and to know what students’ thought about their works 
and the metalworking process. For example, in this study, beginners and intermediate 
student majors required more technical information and practice; while advanced students 
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needed to explore concepts like movement, as in my pilot study. After reading this 
research, teachers may have reflection and thoughts on how they can improve their 
teaching in different levels metal courses. Teachers may not have many chances to see 
other metal teachers’ classes. For my future research in metals courses, I hope to conduct 
research on different levels and different kinds of technical metal courses. If possible, I 
will like to have all participants’ concentration areas in metals. It would be interesting to 
find out the differences or similarities between students majoring in different areas of 
metal courses. Hence, teachers can compare their instruction with my research studies 
and gain information to rethink and improve their teaching. 
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GLOSSARY  
Alloy: a mixture of two or more metals  
Concept: personal statement or expression 
Flex Shaft Motor: a motor with a flexible arm attached, through which the action of 
motor is transferred to the hand piece.  
Investment: material, used to make the mold for centrifugal casting 
Investment casting: A pattern casting process in which a wax or thermoplastic pattern is 
used. The pattern is invested (surrounded) by refractory slurry. After the mold is 
dry, the pattern is melted or burned out of the mold cavity, and molten metal is 
poured into the resulting cavity 
Kiln: a small oven used for burnout wax (in casting process) 
Lathe: a machine that holds the material and rotates it about a horizontal axis against a 
tool that shapes it  
Patina: technique to oxidize the surface of a metal  
Pickle: solution used to eliminate oxide produced on the surface of metal  
Solder: alloy used to join two metals together 
Sprue: a channel, usually is vertical, through which molten metal enters the mold. 
Stone Setting: technique involving fabrication of stone settings and fitting stones within 
them 
Wax bur: a coarse cut bur is for carving wax models. Deep fluting and sharp teeth give a 
clean cut and fast result with no clogging.  
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APPENDIX A 
 
PRE-QUESTIONNAIRE 
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Name:  
Major and concentration:  
 
1. What’s metalsmithing?  
 
 
 
 
 
 
 
 
 
2. Did you make metal sculpture before, and what kind was it?  
 
 
 
 
 
 
 
 
 
3. Who is your favorite metal artist and why?  
 
 
 
 
 
 
 
 
 
4. What do you expect to learn from this course? 
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APPENDIX B 
ART CRITICISM OF YOUR OWN ARTWORK 
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Name: 
Title of the Artwork:  
1). Description: What do you see?  
What subject matter?   
What lines dominate the art work (straight, curvy, other)? 
What shapes dominate the artwork (geometric, organic, both)? 
What colors dominate the artwork?  
Name the major patterns/texture that you find. 
What major textures do you see? (rough, smooth, other). 
Are the values gradating (from light to dark) or are they high contrast? 
2). Analysis: How are parts arranged? Making relationships [Formal Qualities] 
Composition  
Relationships: 
How are shapes arranged (symmetrical or asymmetrical, triangle, vertical, circular, grid, 
other)?  
How is the space arranged (flat, overlapping, in perspective, other)? 
Color Relationships: 
Are the colors predominantly light or dark or both? Are they bright or dull or both?  
What is the color harmony {complementary, analogous, monochromatic, other 
)?Technique: What methods of construction were used? [Technical Qualities] 
How did you make this? (model, fabricate, cast, hydraulic press, chasing, forging, 
sewing, other)?  
What materials did you use (clay, wood, fabric, copper, other)?  
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How do you prepare the materials? 
Where do you start (bottom -up, in the middle, on the edge, other)? 
What do you do next or build up the piece? 
How do you add color, if necessary? 
When do you know that you are finished? 
How do you protect it (glaze, plastic, fixative, polish, other)? 
How do you frame or present it? 
3). Interpretation: What does this artwork mean to you? [Expressive Qualities] 
How do the colors make you feel (mood--happy, sad, other)? What do the colors 
symbolize [For example, 
blue means loyalty]?? 
How does it feel (touch)? 
How does it smell?   
What are the emotion and ideas that the artwork expresses?   
What is the title of the artwork? 
What’s concept of the artwork? 
 What symbols do you use in the artwork?  
4). Judgment:  Why is this work important? [Institutional or Artworld Qualities] 
It is not important that we like or dislike an artwork, but that we try to understand why it 
is famous or why people appreciate it. Art critics find this artwork important or 
significant for art history for one, two, or all of these reasons: Circle the best reasons. 
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 a. Imitative or Representational. The artist tried to accurately describe subject 
matter: the event, people, objects [idealistic, naturalistic, elongated, maximal figural style 
[Botero].  
b. Formalistic.  The artist experimented with the form of this art work. He/she 
used the art elements (shapes, colors, space) in a unique or traditional way. 
c. Expressivism.  The artist emphasized the mood or symbols or meanings.  
d. Functionalism.  The artist intended the work to be useful, religious, 
educational, or propaganda. What function?  
e. Is this well made [craftsmanship], sloppy, neat, consistent? Why or why not?  
Audience:  Who would appreciate this work? (Grandmother, the minister, a policeman, 
Native Americans, other) 
5). Commendations: What is successful about the piece?    
6). Recommendations: How would you improve it? 
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APPENDIX C 
INTERVIEW CODING 
  
 104 
 
Coding key:  
 Art making: Materials, technique, form, style  
 Interpretation of Artworks: Interpretation of their artworks 
 Background: Individual information, feelings, and experience in art making   
 Materials, technique, form and style related to metal 
 Anticipation: information about students’ expectations of the metal course, such as 
learning environment, curriculum development and professor’s instruction 
 Career: a chosen pursuit, a profession or occupation 
 
1. Please describe your basic background, like your racial, where you from, what is your 
major and your concentration, and any information about you and you like to share.  
I am from Arizona, Caucasian. Major is art studies. It was painting, and I was 
going here until 2006. Then I got a job and left the school. I came back, and my interest 
was changed. I much less focus on two-dimensional art and am much more interested 
in three-dimensional art. So coming back, if I want to change my major to something 
around like in metal or ceramic, it will be a lot of more classes that I have to take, and 
spend more money. To take the quickest and cheapest way, my am majoring in art studies 
and I still can take three- dimensional classes.        
2. What is art for you? Is art important to you? Why? 
it's a really tough question. It's something express of yourself. I believe it should be 
something purpose for, and something you should care about as an artist. I think a lot of 
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time, if you show a lot of carry, you can really see it in the work. The number one quality 
is purpose. Everything that you do should be intention. Every single detail should be 
purpose for. From the starting with the concept to the way that you execute, I think 
sometimes that artists think too hard about the concept. It's good, but sometimes it is too 
much emphasis on the concept and not enough emphasis on execution.  
Art is definitely important to me. It is something that I get a lot of personal 
satisfaction. I enjoy it.          
3. When did you first get interested in art? 
As lone as I can remember, when I was a kid, all I wanted to do was drawing.      
4. What art experiences did you have before college?  
General art courses in high school, my first high school year, I think my teacher 
she didn't have very much curriculum for continuing art students. The second and third 
years, I made my own curriculum and I got to do whatever I wanted.       
5. What kind of art form do you make? Why? 
I am far interested in three- dimensional art. Since the last year I left ASU and came 
back, I am interested in making briar wood pipe. I have been working a lot in my studio 
in my garage. I don't know why.    
6. What is your favorite material and medium for art making? Why? 
Wood. Since coming back, I really love ceramics. I don't know why. I think the one 
thing I like that ceramic is quick than dealing with wood, because I don't have patience.     
7. Where are your inspirations from?  
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I took a lot of art history classes. Looking at lot of historical artists and I get inspiration 
there. I also get inspiration from pipes, different pipe makers. I just find they are very 
fantastic, shapes are beautiful and the finishing is very elegant.       
8. What is your favorite theme or subject matter in your art making? Why?  
When I was painter, I still paint; my favorite subject is human form. I really enjoy life 
drawing and painting. and pipe. I like there are a lot of beautiful curves in both pipes and 
human forms.    9. What were your background (family, teachers or relatives….) 
influences in your art making? 
I have very little family that is artists. I love art since I was kid. My parents are 
very encouraging and supporting. It makes easier to pursuit.    
10. Who is your favorite artist? Why? and Do your favorite artist influence your art 
making? How? 
My favorite pipe maker artist is Jody Davis. He is spectacular. Pipe makers just have a 
set of traditional shapes of pipes and turn it out. Pipe artists, like Jody Davis, he took a 
block of briar, looked at it, studied it. He makes the shapes based on that. Every single 
pipe he makes is unique and significant. Pipe artist influences my art, in casting class, 
the rings I made were influenced by the pipe shapes and design.   
11. What is your artist goal? 
My goals for this summer are to set up a website, a business page on Facebook and 
want to work at least thirty hours making pipes. I like to make fifteen to twenty pipes 
this summer. At that point I am going to finish next semester, if I can get twenty or 
twenty-five pipes, I am going to a national show to be seen by other pipe artists and 
 107 
 
hope I can get my name out there. I have being brainstorming to how to continue in 
ceramics. It is expensive to have the equipment. I just try to figure out. 
12. Have you ever felt frustrated in art making? How did you confront frustrations? 
Of course, when I get frustrated, I want try harder. I don't want to give up. Take a 
second to breath, do it again, do it again.   
13. Do you care about if other people like your works or how other people criticize your 
works? Why?  
 I do care. I think that is important thing. I think criticism can make you become a 
better artist. You can learn a lot of quickly. Criticism is a great thing, especially in ASU, 
you can get constructive criticism from your peers and teachers.     
14. What is the most exciting moment for you in art making? Why?  
Putting the finish touches on the piece that you pour a lot into. It is very satisfy that 
you see it totally comes together.    
15. Have you ever thought about earning your life by art making? Why? 
Yes, my pipes.   
16. What is your anticipation of learning in this class? Do you like the environment of 
metal studio?  
I actually took casting because I wanted to specifically to relate to making 
pipes. I am so drowned to amount other pipe artists is when they cooperate metal. 
This casting class taught me a lot that I can use in pipe making than others. I did 
not take any metal courses before, and I talked to John to see if I could take this course. 
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He signed me into the class. I like the people in the class. John is awesome teacher. 
Metal studio is small, but people are friendly and nice.          
17.What are your further plans in Art after graduation? 
want to get into national shows and hopefully sell pipes. and try to continue to work 
with ceramics.   
18. What does metal mean to you? 
It is an element in pipe making. When they use metal in pipes, it is beautiful. 
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